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PREFAGETO FIFTH EDITION 


We have added some more material to this 
5th edition but believe that we have kept to 
our original plan of a quick referenee book 
that is user friendly. Most of the new material 
is presented as easy ways to remember trieky 
little areas of anatomy that our students 
have found so useful over the years. A good 
example is the new seetion entitled “rules 
and exceptions” which we hope you will find 
useful and possibly even fun. 

As always we eontinne to believe that 
anatomy is the langnage of medieine and that 
at qualification as a doetor, physiotherapist, 
nurse or radiographer, to name just a few 
professions, there is a basie amount of 
anatomieal knowledge that is essential. 

It is at last beginning to dawn on many 
speeialities in medieine that many mistakes 
that lead to snrgieal or other errors are due 
to inadequate anatomieal knowledge. 

Most of the expansion in this 5th edition 
has been in the last seetion of “Snrfaee 


Anatomy and Key Areas” that inelndes 
elinieally applieable material such as the 
examination of the heart and ehest. We 
eontinne to resist the oeeasional request for 
an index but please do give us feedbaek on 
your assessment of this new edition which, 
despite a little expansion, remains true to 
our initial intention to prodnee an instant 
referenee book for the white eoat poeket 
and briefease. 

Sinee the previous editions our Instant 
Anatomy Website (www.instantanatomy.net) 
has eontinned to flonrish and snbseriptions 
(www.instantanatomy.co.uk) have been 
taken out by a number of universities and 
many individnals. If you like sitting baek 
and watching and listening to podeasts then 
this is the site for you. 

ROBERT WHITAKER 
NEIL BORLEY 

Cambridge and eheltenham, 2016 
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PREFAGETO FIRST EDITION 


How many times have you looked up 
the course of an artery or nerve in one 
of the excellent anatomy textbooks that 
are available today only to find that the 
details are spread over several seetions of 
the book and that an instant summary is 
not available? At times like this you wish 
there was a quick referenee book with all 
the answers neatly catalogued in dietionary 
format. 

We have attempted to provide such a 
eoneise text for rapid referenee. Of course, 
we emphasise that this is not a text for 
learning anatomy from serateh but one that 
should be used in eonjnnetion with one of 
the fuller texts that has stood the test of 
time. The book is designed for those who 
already have some working knowledge of 
anatomy and need to find accurate faets 
quickly. 

Both authors have been sufficiently 
reeent students of anatomy for higher 
degrees and for teaehing undergraduate 
medieal students that eaeh ean remember 
the problems that both stndents and they 
themselves encountered. The book has been 
eompiled with this in mind. 


It is designed primarily for 
undergraduate medieal students and 
prospeetive surgeons who are studying for 
a higher degree in surgery. For eaeh of these 
groups we believe it will be ideal. However, 
it should also be extremely useful for all 
elinieians who need to remind themselves of 
anatomieal faets at all stages in their eareers 
and for other professional groups such as 
nurses, physiotherapists and radiographers. 

Inevitably in a book of this size there 
has been some seleetion of material for 
inclusion and no attempt has been made to 
provide details of minutiae that appear in 
the fuller text. 

The authors’ original artwork was 
redrawn with a graphies program by Jane 
Fallows, medieal illustrator, to whom the 
authors owe an immense debt of gratitude 
for her skill and patienee. 

ROBERT WHITAKER 
NEIL BORLEY 

Cambridge, 1994 
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NOTES ON THE TEXT 


The illustrations show the right side of 
the body as viewed from in front, unless 
otherwise indieated. The two exceptions are 
the eervieal and braehial plexuses where it 
makes little differenee as to which side they 
are viewed and they are more eonveniently 
drawn and remembered as they are shown 
here. Where there might be confusion, a 
small eompass has been added to indieate 
the left and right sides of the hody. 

Eponymous names appear sparingly and 
only when they are in eommon usage. The 
following abbreviations have been used as 
appropriate throughout the text. 

Lìst of abbrevìatìons 

ant anterior(ly) 

art(s) artery(ies) 

br(s) braneh(s) 

CMC earpometaearpal 

div(s) division(s) 

ext external 


inf inferior(ly) 

int internal 

IP interphalangeal 

jnt(s) joint(s) 

lat lateral(ly) 

lig(s) ligament(s) 

med medial(ly) 

MC(s) metaearpal(s) 

MCP metaearpophalangeal 

MTP metatarsophalangeal 

MT(s) metatarsal(s) 

N(s) or nerve(s) 

post posterior(ly) 

prox proximal 

sup superior(ly) 

TMT tarsometatarsal 

V(s) vein(s) 

Note: Abbreviations are not used for muscle 
names or in titles. The following words 
are always written in full: greater, lesser, 
middle, superficial and eombinations such 
as posterolateral. 
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system & eirele of Willis 8 
Ophthalmie artery 10 
External earotid artery 12 
Maxillary artery 14 
Middle meningeal artery 14 
Snbelavian artery 16 
Axillary artery 20 
Braehial artery 22 
Radial artery 24 
Ulnar artery 26 


Thoraeie (deseending) aorta 28 

Abdominal aorta 30 

External iliae artery 30 

Goeliae trunk 32 

Superior mesenterie artery 34 

Inferior mesenterie artery 34 

Internal iliae artery 36 

Eemoral artery 36 

Popliteal artery 38 

Anterior tibial artery 38 
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Eibnlar (peroneal) artery 42 
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Arterial anastomoses around hip 45 
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ARTERIES 


Goronary arteries 


eORONARY ARTERIES 

From: Aseending aorta 
To: Myoeardinm 

Right eoronary artery. Originates from the 
anterior aortie sinus. It passes anteriorly 
between the pulmonary trunk and the 
right auricle to reaeh the atrioventricular 
sulcus in which it runs down the anterior 
surface of the right eardiae border and 
then onto the inferior surface of the 
heart. It terminates at the jnnetion of the 
atrioventricular sulcus and the posterior 
interventricular groove by anastomosing 
with the circumflex braneh of the left 
eoronary artery and giving off the posterior 
interventricular (posterior deseending) 
artery. It snpplies the right atrium and 
part of the left atrium, the sinuatrial node 
in 60% of eases, the right ventriele, the 
posterior part of the interventrienlar septum 
and the atrioventricular node in 80% of 
eases. 

Left eoronary artery. Arises from the left 
posterior aortie sinus. It passes laterally, 
posterior to the pulmonary trunk and 
anterior to the left anriele to reaeh the 
atrioventricular groove where it divides 


into an anterior interventrienlar (formally 
left anterior deseending) artery and 
circumflex branehes. The circumflex 
artery runs in the atrioventrienlar sulcus 
around the left border of the heart to 
anastomose with the right eoronary 
artery. The anterior interventricular artery 
deseends on the anterior snrfaee of the 
heart in the anterior interventricular 
groove and around the apex of the 
heart into the posterior interventricular 
groove where it anastomoses with the 
posterior interventrienlar braneh of the 
right eoronary artery. The left eoronary 
artery supplies the left atrium, left 
ventriele, anterior interventricular septum, 
sinuatrial node in 40% of eases and the 
atrioventrienlar node in 20%. 

Dominanee. In approximately 10% of 
hearts the posterior interventricular artery 
arises from the circumflex artery (left 
eoronary) and then most of the left ventriele 
and interventricular septum are supplied by 
the left eoronary artery. The heart is said to 
have left eardiae dominanee. 
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ARTERIES 


Aseending & areh of aorta 


ASGENDING & ARCH OF AORTA 

From: Left ventriele 
To: Deseending aorta 

Aseending aorta. Arises at the vestibnle of 
the left ventriele at the level of the third left 
eostal eartilage and passes upwards and 
slightly to the right to a point behind the 
sternum at the level of the manubriosternal 
joint (seeond eostal eartilage) where it 
beeomes the areh of the aorta. It is enelosed 
in fibrous and serous pericardium. Anterior 
to it are the right auricle, the in£undibulum 
of the right ventriele and pulmonary trunk. 
Posterior, lie the left atrium, the right 
pulmonary artery and right main bronchus. 
To the left lie the pulmonary trunk and the 
left anriele. To the right are the superior 
vena eava and the right atrium. 

Areh of aorta. The areh begins posterior to 
the manubriosternal joint at the level of the 
seeond eostal eartilage and passes posterior 
and to the left, over the left main bronchus 
to end at the left side of the body of T4 
vertebra. Its highest level is the mid-point 
of the manubrium sterni and at this level its 
three main branehes emerge. Anterior and 
to the left of the areh are (from anterior to 
posterior) the left phrenie nerve, vagal and 
sympathetie contributions to the eardiae 
plexus, and the left vagus. Also, the left 
superior intereostal vein runs forwards on 
the areh anterior to the vagus and posterior 


to the phrenie nerve. Lateral to all these 
structures are the pleura and left lung. 
Posterior and to the right of the areh are the 
traehea, deep eardiae plexus, left recurrent 
laryngeal nerve, oesophagus, thoraeie duct 
and the body of T4. Inferior to the areh are 
the pnlmonary bifnreation, the left main 
bronchus, the ligamentum arteriosum and 
the left recurrent laryngeal nerve. From its 
snperior snrfaee emerge the braehioeephalie 
artery, the left eommon earotid and left 
snbelavian arteries. Within the adventitia 
o£ the aseending and areh of the aorta lie 
baro- and ehemoreeeptors. 

Braehioeephalie artery. Arises from the 
convexity of the aortie areh behind the 
manubrium sterni and passes upwards 
and posteriorly to the right. It divides into 
the right subclavian and right eommon 
earotid arteries posterior to the right 
sternoelavienlar joint. Anterior to it are 
the left braehioeephalie vein with the right 
inferior thyroid vein entering it, and the 
thymie remnants. The artery initially lies 
anterior to the traehea and then passes to 
lie on its right lateral side. On the right 
o£ the artery are the right braehioeephalie 
vein, upper part of the superior vena 
eava, the pleura and the eardiae branehes 
o£ the vagus. The main vagal trunk is 
more posterolateral. At the origin of the 
braehioeephalie artery the left eommon 
earotid artery lies posteriorly on its left. 


eontinned 
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ARTERIES 


Aseending & areh of aorta 


Common earotid arteries. The right 
eommon earotid artery arises from 
the braehioeephalie artery as it divides 
posterior to the right sternoelavieolar joint, 
whilst the left eommon earotid arises from 
the convexity of the aortie areh. Both end 
as the arteries bifnreate at the level of the 
npper border of the thyroid eartilage (C4). 

Left eommon earotid artery (thorax). Lying 
anterior to the thoraeie part of this artery 
are the left braehioeephalie vein and the 
thymie remnant. Posterior to it in its lower 
part are the left snbelavian artery and the 
traehea whilst fnrther snperiorly there is the 
left reenrrent laryngeal nerve, the thoraeie 
duct and the left side of the oesophagns. On 
its right at its origin is the braehioeephalie 
artery but as it aseends the inferior thyroid 
veins and the traehea eome to lie on its 


right side. To its left lie the vagus, the left 
phrenie nerve and the left pleura and lung. 

Both eommon earotid arteries (eervieal). 
Aseend in the neek slightly laterally from a 
point posterior to the sternoclavicular joint 
to end at the level of the upper border of 
the thyroid eartilage (C4) at which point 
there is a dilatation—the earotid sinus (a 
baroreeeptor). On the posterior aspeet of 
the bifurcation there is the earotid body 
(a ehemoreeeptor). Lying between left 
and right arteries, and medial to eaeh, 
progressively from below are the traehea, 
recurrent laryngeal nerves, thyroid gland, 
larynx and pharynx. Eaeh artery lies in its 
earotid sheath with the internal jugular vein 
lateral to it and the vagus nerve between 
and posterior to them both. 
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ARTERIES 


Internal earotid artery 


INTERNAL CAROTID ARTERY, 
VERTEBROBASILAR SYSTEM & 
eiRGLE OF VVILLIS 

From: Bifurcation of the eommon earotid 
arts (C4) & first parts of subclavian arts 
To: Terminal brs 

The internal earotid artery angles from the 
bifurcation slightly posteriorly to reaeh 
the earotid eanal through which it enters 
the skull to end as middle and anterior 
eerebral arteries. At its origin it possesses 
a dilatation in which lie the earotid sinus 
and body. In the neek it is erossed laterally 
by, from below up, the pharyngeal braneh 
of the vagus (X), glossopharyngeal nerve 
(IX), stylopharyngeus and styloglossus. 

It lies on the pharyngeal wall and the 
pharyngobasilar faseia. Within the earotid 
eanal it turns 90 degrees anteromedially 
to run through the petrous temporal bone 
where it lies medial to the middle ear. It 
then turns 90 degrees superiorly to pass 
aeross the upper limit of the foramen 
laeernm. It then turns 90 degrees anteriorly 
to pass forwards, lateral to the body of the 
sphenoid which it grooves. Here it lies in 
the medial wall of the cavernous sinus with 
the abducent nerve (VI) on its lateral side. 
At the anterior end o£ the cavernous sinus 
it turns 90 degrees superiorly and then 
90 degrees posteriorly to pass medial to the 
anterior elinoid proeess and lateral to the 
pituitary stalk and optie ehiasma. It ends as 
terminal branehes on the medial snrfaee of 
the temporal lobe. 


Anterior eerebral artery is formed by the 
bifurcation of the internal earotid artery. 

It passes anteriorly over the optie nerve to 
areh over the genu of the corpus callosum 
on the medial aspeet of the eerebral 
hemispheres where it ends as terminal 
branehes. 

Middle eerebral artery is formed by the 
bifurcation of the internal earotid artery. 

It runs laterally into the sylvian fissure and 
then posterosuperiorly in the sulcus where 
it divides into terminal branehes. 

Basilar artery is formed by the junction 
o£ the left and right vertebral arteries (see 
subclavian artery, pp. 16-19) anterior to 
the upper medulla. From there it aseends 
lying angled forwards between the pons 
and the clivus in a slight depression on the 
anterior surface of the pons. It terminates 
at the upper border of the pons as posterior 
eerebral arteries. 

Posterior eerebral artery is formed by the 
bifurcation of the basilar artery. It passes 
laterally around the eerebral peduncle 
to run posteriorly above the tentorium 
eerebelli on the inferomedial surface of the 
oeeipital lobe where it divides into terminal 
branehes. 

(Other branehes of the internal earotid 
artery, not illustrated, are earotieotympanie, 
pterygoid and cavernous arteries.) 
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ARTERIES 


Ophthalmie artery 


OPHTHALMie ARTERY 

From: Internal earotid art 
To: Terminal brs in orbit 

It arises from the internal earotid artery as 
it lies medial to the anterior elinoid proeess 
and runs anteriorly through the optie eanal 
within the optie nerve’s dural sheath, lying 
inferolateral to the nerve. Small branehes 
supply the proximal nerve. In the orbit the 
artery leaves the dural sheath and passes 
forwards around the lateral side of the 
nerve to eross anterior to it to reaeh the 
medial orbit. It then eontinnes medially 
between superior oblique and medial rectus 
to pass out of the eone of mnseles to reaeh 
the medial wall of the orbit. The artery 
eontinnes forwards to terminate at the 


medial orbital border deep to the snperior 
tarsal plate as branehes which leave the 
orbit to anastomose with branehes of the 
faeial artery. 

Gentral retinal artery. This small, important 
end artery snpplies the optie nerve and 
retina. It leaves the ophthalmie artery below 
the optie nerve and then, half way along the 
orbital part of the optie nerve, enters first 
the dural sheath and then the nerve itself. 

(Other branehes, not illnstrated, (1) of 
ophthalmie artery are anterior meningeal 
and medial palpebral arteries; (2) of 
laerimal artery are lateral palpebral, 
zygomatie and reenrrent meningeal arteries; 
(3) of muscular is anterior eiliary artery.) 
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ARTERIES 


External earotid artery 


EXTERNAL GAROTID ARTERY 

From: Upper border of thyroid eartilage (C4) 
To: Terminal brs within parotid gland post 
to neek of mandible 

The artery arises within the earotid sheath 
from the bifnreation of the eommon earotid 
artery. It lies at first anteromedial to the 
internal earotid artery but spirals over it to 
eome to lie lateral to it at the level of C2. 
Initially, it angles slightly forwards and then 
curves backwards as it aseends to enter the 
parotid gland between deep and snperfieial 
lobes. During its course it is erossed by, 
from below upwards: the upper root of the 
ansa eerviealis, the hypoglossal nerve, the 
posterior belly of digastrie, stylohyoid, the 
stylohyoid ligament and the faeial nerve 
(within the parotid). Passing between it 
and the internal earotid artery are, from 
below upwards, the pharyngeal braneh of 
the vagus (X), glossopharyngeal nerve (IX), 
stylopharyngeus and styloglossns. It lies 
on, from below upwards, pharyngeal wall, 
snperior laryngeal braneh of the vagus (X) 
and deep parotid lobe. 

Superior thyroid artery. Arises from the 
anterior snrfaee of the external earotid 
artery near its origin and runs inferiorly 
and forwards deep to omohyoid and lateral 
to the inferior eonstrietor and external 
laryngeal nerve to reaeh the upper pole of 
the thyroid gland. 


Lingual artery. Runs snperiorly looping over 
the greater cornu of the hyoid bone and 
passes medially (deep) to hyoglossns 
and then into the snbstanee of the tongue. 

Faeial artery. Arises from the anteromedial 
snrfaee of the external earotid artery and 
runs above the hyoid bone deep to digastrie 
and passes upwards to reaeh the posterior 
surface of the submandibular gland which 
it grooves deeply, lying medial to the body 
of the mandible. Here it lies on snperior 
eonstrietor, direetly lateral to the palatine 
tonsil. It then follows a tortuous course 
looping at first inferiorly and then upwards 
around the lower border of the mandible to 
eross the bone anterior to the insertion of 
masseter (where it is easily palpable). It then 
runs in the snperfieial tissnes of the faee 
towards the angle of the mouth where it 
turns snperiorly towards the medial canthus 
of the eye. (Other branehes, not illnstrated, 
are glandnlar (to submandibular gland) and 
lateral nasal arteries.) 

Superficial temporal artery. Runs snperiorly 
between the deep and snperfieial lobes 
of the parotid gland, over the posterior 
end of the zygomatie proeess (where it 
is easily palpable) and terminates in the 
subcutaneous tissues of the lateral sealp. 
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Maxillary artery 


ARTERIES 


Middle meningeal artery 


MAXILLARY ARTERY 

From: External earotid within parotid gland 
To: Terminal brs in pterygopalatine fossa 

It arises from the external earotid artery 
within the parotid gland posterior to the 
neek of the mandible and ends as the 
sphenopalatine artery. The artery is divided 
into three portions by its relationship 
posterior, in, or anterior to the lateral 
pterygoid mnsele. The first part passes deep 
to the neek o£ the mandible between the 
bone and the sphenomandibnlar ligament 
and runs anteriorly lateral to the inferior 
alveolar nerve to reaeh the border of the 
lateral pterygoid. The seeond part angles 
anteromedially between the two heads o£ 
lateral pterygoid between anterior and 
posterior divisions of the mandibular nerve. 
The third part leaves the lateral pterygoid 
to enter the pterygopalatine fossa where it 
terminates as branehes which aeeompany 


the branehes of the maxillary division of the 
trigeminal nerve (Vb). 

Inferior alveolar artery. Passes 
inferolaterally posterior to the inferior 
alveolar nerve onto the medial snrfaee 
o£ the ramus of the mandible which it 
grooves as it enters the inferior alveolar 
(mandibular) foramen in the mandible. It is 
distribnted along the mandibnlar eanal to 
the lower jaw and teeth. Its terminal braneh 
appears as the mental braneh through the 
mental foramen. 

(Other branehes, not illustrated, (1) of 
maxillary artery (third part) is artery of 
pterygoid eanal; (2) o£ inferior alveolar 
artery are dental and mental; (3) of 
infraorbital artery are dental and anterior 
snperior alveolar; (4) of posterior superior 
alveolar artery is dental.) 


MIDDLE MENINGEAL ARTERY 

From: First part of maxillary art 
To: Terminal brs 

It arises from the superomedial surface of 
the maxillary (first part) to run between 
the two rootlets of the auriculotemporal 
nerve as it passes vertieally into the 
foramen spinosum in the greater wing 
of the sphenoid bone. After a very short 
course laterally over the greater wing of 
the sphenoid in the middle eranial fossa 
it divides into anterior and posterior 
divisions. The anterior division runs 
anterolaterally on the floor o£ the middle 
eranial fossa beneath the dura mater and 
grooves the greater wing of the sphenoid 
as it passes upwards to the junction o£ 
the lesser and greater wings. Here it may 


groove deeply or tunnel throngh the bone 
at the apex o£ the greater wing. It passes 
aeross the inner aspeet o£ the pterion onto 
the parietal bone. The posterior division 
runs almost horizontally posterolateral over 
the inner aspeet of the squamous temporal 
bone onto the lower parietal bone where it 
gives terminal branehes. 

Because of the problem of extradural 
haemorrhage caused by damage to this 
artery, the surface anatomy is important. 
Anterior braneh: 3cm above mid-point o£ 
zygomatie areh. Posterior braneh: on a line 
vertieally from the mastoid proeess and 
horizontal from the upper margin of the 
orbit. 
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Note: (I) The superficial eervieal artery is named ‘transverse eervíeal artery’ if it gives origin to 
the dorsal scapular artery instead of the latter arising separately from the seeond part of the 
subclavian artery; (2) phrenie braneh of musculophrenic artery anastomoses wíth inferior 
phrenie artery 
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ARTERIES 


Subclavian artery 


SUBCLAVIAN ARTERY 

From: Right—braehioeephalie trunk 
Left—aortie areh 
To: Axillary art 

The subclavian arteries arise as indieated 
above and end at the outer border of the 
first rib where they beeome the axillary 
arteries. They eaeh have three parts: (1) 
medial (three branehes); (2) behind (two 
branehes); and (3) lateral (no branehes) to 
sealenns anterior. 

Right subclavian artery—first part. Arises 
from the braehioeephalie artery behind the 
right sternoclavicular joint, lying initially 
posterior to the right eommon earotid 
artery, and then passing upwards and 
laterally to reaeh the medial side of sealenns 
anterior. Anterior to this first part are the 
vagus (X), its eardiae branehes, sympathetie 
nerves, the internal jugular and vertebral 
veins. The ansa subclavia (sympathetie 
nerves) curls around the artery to lie both 
anterior and posterior to it. As the artery 
arehes laterally the suprapleural membrane 
and the right recurrent laryngeal nerve lie 
inferior and posterior to it. 

Left subclavian artery—first part. Arises 
from the areh of the aorta just posterior 
and slightly to the left of the origin of the 
left eommon earotid artery at the level 
of the intervertebral dise of T3/T4. It 
passes upwards and then, behind the left 
sternoclavicular joint, it arehes laterally 
over the suprapleural membrane to the 
medial edge of scalenus anterior. Anterior to 
it in the thorax are the left eommon earotid 
artery, the left braehioeephalie vein, the left 
vagus and its eardiae branehes and the left 
phrenie nerve. Posterior to it lie the left side 
of the oesophagns, the thoraeie duct and 
longus eolli. Medial to it is the traehea, the 
left recurrent laryngeal nerve and, more 
superiorly, the thoraeie duct. In the neek 
it is erossed anteriorly by the left phrenie 
nerve and the thoraeie duct. 


Subclavian artery—seeond part. Lies 
posterior to scalenus anterior and anterior 
to sealenns medius. Anterior to sealenns 
anterior are the phrenie nerve and, slightly 
inferior, the subclavian vein. Postero- 
inferior are the suprapleural membrane 
and the lower trunk of the braehial plexus. 
Superior to it are the upper and middle 
trunks of the braehial plexus. 

Snbelavian artery—third part. Begins at 
the lateral margin of sealenns anterior and 
extends to the outer (lateral) margin of 
the first rib where it beeomes the axillary 
artery. Anterior to it is the external jugular 
vein and its tributaries. Antero-inferior is 
the subclavian vein. Postero-inferior is the 
lower trunk of the braehial plexus and the 
first rib. Posterosnperior are the upper and 
middle trunks of the braehial plexus. 

Vertebral artery (see also internal earotid, 
vertebrobasilar system & eirele of Willis, 
pp. 8-9). Arises from the posterosuperior 
aspeet of the first part of the subclavian 
artery and ends where the arteries from the 
two sides join to form the basilar artery 
at the lower pons. It angles posteriorly 
between the medial border of sealenns 
anterior and the lateral border of longus 
eolli in the apex of the pyramidal spaee 
before entering the foramen in the 
transverse proeess of C6 behind its anterior 
tnberele (earotid tubercle of Ghassaignae). 
Lying anterior to this first part are the 
eommon earotid artery and the vertebral 
vein and, more medially, the inferior thyroid 
artery and middle eervieal ganglion. On the 
left the thoraeie duct erosses it anteriorly. 
Posterior to it are the anterior primary rami 
of C7 and C8 nerves and more medially 
the inferior eervieal (stellate) ganglion. The 
seeond part of the artery aseends within 
the foramina of the transverse proeesses 
of C6 to ei, aeeompanied by sympathetie 
nerves and vertebral veins. It passes out 
posteriorly behind the lateral mass of 
the atlas before turning medially over its 
posterior areh. It then turns anteriorly 

eontinned 
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Note: (I) The superficial eervieal artery is named ‘transverse eervíeal artery’ if it gives origin to 
the dorsal scapular artery instead of the latter arising separately from the seeond part of the 
subclavian artery; (2) phrenie braneh of musculophrenic artery anastomoses wíth inferior phrenie 
artery 
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ARTERIES 


Subclavian artery 


to pieree the atlanto-oeeipital membrane 
lateral to the eervieomednllary jnnetion. It 
pierees the dura and araehnoid to aseend 
superomedially around the anterior aspeet 
of the medulla where it joins the artery 
from the opposite side at the lower border 
of the pons to form the basilar artery. 
(Other branehes, not illnstrated, are spinal, 
meningeal and muscular.) 

Internal thoraeie artery. Arises from the 
anterior aspeet of the íirst part of the 
snbelavian artery and passes inferiorly 
behind the braehioeephalie vein and 
the phrenie nerve to reaeh the dome of 
the pleura. It then angles medially to lie 
posterior to the upper six eostal eartilages, 
between the internal intereostal and 
transversns thoraeis muscles. It terminates 
at the sixth intereostal spaee to give the 
snperior epigastrie and musculophrenic 


arteries. (Other branehes, not illustrated, 
are mediastinal, thymie, sternal and 
perforating (mammary).) 

Inferior thyroid artery. Aseends along 
the medial edge of sealenns anterior. Just 
below the anterior tnberele of C6 it turns 
medially to reaeh the lower thyroid gland, 
passing between vertebral artery and 
vein (posteriorly) and earotid sheath and 
sympathetie ehain (anteriorly). Its terminal 
branehes are often amongst the recurrent 
laryngeal nerve. (Other branehes of inferior 
thyroid artery, not illustrated, are glandular, 
pharyngeal, oesophageal and traeheal.) 

Superior intereostal artery. Passes inferiorly, 
anterior to the neeks of the first two ribs to 
provide the posterior intereostal arteries for 
the first two intereostal spaees. 
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ARTERIES 


Axillary artery 


AXILLARY ARTERY 

From: Subclavian art 
To: Braehial art 

This is the continuation of the subclavian 
artery. It eommenees at the lateral border of 
the fìrst rib and ends at the inferior border 
of teres major to beeome the braehial 
artery. It is divided into three parts by 
peetoralis minor. It is invested in a faseial 
sheath arising from the prevertebral faseia. 

First part is medial to the upper border 
of peetoralis minor and has one braneh. 
Anterior to it is the elavipeetoral faseia, 
subclavius and the lateral peetoral nerve. 
The axillary vein is medial whilst posterior 
to it are the upper part of serratus anterior, 
the long thoraeie nerve, the medial peetoral 
nerve and the medial eord of the braehial 
plexus. Lateral to it are the lateral and 
posterior eords of the braehial plexus. 


are the posterior eord and subscapularis 
whilst lateral to it is the lateral eord of the 
braehial plexus. 

Third part extends from the lower border 
of peetoralis minor to the inferior border 
of teres major and has three branehes. 
Anterior to it are peetoralis major, the 
elavipeetoral faseia and the median nerve. 
Medial to it lie the axillary vein and the 
ulnar nerve. Posterior to it are the radial 
nerve, teres major, subscapularis and the 
tendon of latissimus dorsi. On its lateral 
side lie the musculocutaneous nerve, 
lateral root (head) of the median nerve, the 
tendon of bieeps in the bieipital groove and 
eoraeobraehialis. 

Posterior circumflex humeral artery. Passes 
posteriorly throngh the quadrangular spaee 
with the axillary nerve to supply shoulder 
joint and surrounding muscles. 


Seeond part has peetoralis minor lying Note. Lateral thoraeie artery and peetoral 

anterior to it and has two branehes. Medial branehes of the thoraeo-aeromial trunk are 

to it is the axillary vein and medial eord important supply vessels for the breast. 

of the braehial plexus. Posterior to it 
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ARTERIES 


Braehial artery 


BRAGHIAL ARTERY 

From: Axillary art 
To: Radial &c ulnar arts 

This is the continuation of the axillary 
artery beginning at the lower margin of the 
teres major and ending in the cubital fossa 
at the level of the neek of the radius as 
the radial and ulnar arteries. At first it lies 
medial to the humerus and then it spirals 
around to lie anterior to it. It is snperfieial 
throughout its course and aeeompanied 
by venae eommitantes. It is erossed from 
lateral to medial by the median nerve in the 
mid-arm and by the bieipital aponeurosis 
in the cubital fossa. Medial to it is the 


ulnar nerve in the upper arm and, distally, 
the median nerve. Lateral to it high up are 
the median and musculocutaneous nerves. 
Goraeobraehialis, bieeps and its tendon 
also lie on its lateral side. The artery lies 
first on the long and then the medial head 
of trieeps, and then braehialis in the lower 
third of the arm. 

Arteria profunda braehii. Leaves the 
posteromedial aspeet of the braehial 
artery just below teres major and passes 
posteriorly between the long and medial 
heads of trieeps with the radial nerve and 
into the radial groove before breaking up 
into its terminal branehes. 
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ARTERIES 


Radial artery 


RADIAL ARTERY 

From: Braehial art in midline of enbital fossa 
To: Deep palmar areh in hand 

The radial artery arises at the terminal 
bifnreation of the braehial artery in the 
enbital fossa at the level of the neek of the 
radins. It erosses anterior to the bieeps 
tendon to lie initially on snpinator. It then 
passes down the radial side of the forearm 
lying eonseentively on pronator teres, the 
radial head of flexor digitornm snperfieialis, 
flexor pollieis longns and the insertion of 
pronator quadratus before passing onto 
the lower end of the radius where its pulse 
is palpable as it lies lateral to the tendon 
of flexor earpi radialis. It thus lies deep to 
braehioradialis and, to a lesser extent, flexor 
earpi radialis. The superficial braneh of the 
radial nerve lies lateral to it in the forearm. 
It gives off a palmar earpal braneh which 
contributes to the palmar earpal areh. It 
then gives off a superficial palmar braneh 
(palmar cutaneous braneh) which supplies 
the thenar mnseles before anastomosing 
with the superficial palmar areh. The radial 


artery then passes beneath the tendons 
of abductor pollieis longus and extensor 
pollieis brevis to enter the anatomieal snuff 
box. It passes aeross the snuff box on the 
seaphoid and trapezium and under the 
tendon of extensor pollieis longus. It gives 
off a dorsal earpal braneh to the dorsal 
earpal areh which in turn supplies the wrist 
joint, the dorsal aspeets of the metaearpals 
and the dorsal digital arteries. The radial 
artery then passes down between the two 
heads of the first dorsal interossens and, 
before it enters the palm of the hand, 
it gives off two named vessels—arteria 
prineeps pollieis (first palmar metaearpal 
artery) and arteria radialis indieis. The 
continuation of the radial artery then 
passes between the two heads of adductor 
pollieis to beeome the deep palmar areh 
which lies lem proximal to the superficial 
palmar areh (ulnar artery). It snpplies the 
palmar metaearpals, gives off a reenrrent 
braneh to the palmar earpal areh and three 
perforating branehes which anastomose 
with the dorsal metaearpal arteries. 
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ARTERIES 


Dlnar artery 


ULNAR ARTERY 

From: Braehial art 

To: Superficial palmar areh in hand 

The artery arises as the terminal bifurcation 
of the braehial artery in the cubital fossa 
at the level of the neek of the radius. It 
leaves the fossa deep to the deep head of 
pronator teres and deep to the fibrons areh 
of flexor digitornm snperfieialis just lateral 
to the median nerve to eross beneath the 
nerve before rnnning down the ulnar side 
of the forearm. It lies on flexor digitornm 
profundus with the ulnar nerve on its 
medial side. It lies lateral to flexor earpi 
nlnaris before passing superficial to the 
flexor retinaculum. The dorsal and palmar 
earpal arteries contribute, with similarly 
named arteries from the radial artery, to 
the dorsal and palmar earpal arehes. The 
ulnar artery then gives off a deep braneh 
to the deep palmar areh before forming the 
superficial palmar areh at the level of the 
distal border of the extended thumb. The 
superficial areh supplies the hypothenar 
eminenee and gives off the palmar digital 
arteries. At the level of pronator teres 
the ulnar artery gives off the eommon 


interosseons artery which divides into 
anterior and posterior interosseons arteries. 

Anterior interosseous artery. Deseends on 
the anterior surface of the interosseous 
membrane together with the anterior 
interosseous braneh of the median nerve 
lying between flexor digitornm profundus 
medially and flexor pollieis longus laterally. 
Branehes perforate the membrane to supply 
the extensor muscles. Above pronator 
quadratus it gives off a small braneh which 
deseends deep to the muscle to join the 
palmar earpal areh, and then the anterior 
interosseous artery itself passes posteriorly 
through the membrane to anastomose with 
the posterior interosseous artery which 
deseends to join the dorsal earpal areh. 

Posterior interosseous artery. Passes 
posteriorly above the interosseous 
membrane and then runs between snpinator 
snperfieially and abductor pollieis longus 
deeply with the deep braneh of the radial 
nerve (posterior interosseous nerve) to 
deseend to supply the extensor muscles of 
the forearm. It anastomoses with the distal 
branehes of the anterior interosseous artery 
and dorsal earpal areh. 
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ARTERIES 


Thoraeie (deseending) aorta 


THORAeie (DESeENDING) AORTA 

From: Areh of aorta 
To: Abdominal aorta 

This arises as the eontinaation of the areh 
of the aorta eommeneing to the left of the 
body of T4 and ends as it passes into 
the abdomen at T12. It grooves the left 
side of the bodies of T4-T6 vertebrae and 
then it inelines medially to lie in the midline 
over the lower thoraeie vertebrae. It passes 
out of the thorax at T12 posterior to the 
median arcuate ligament of the diaphragm 
to beeome the abdominal aorta. Lying 
anterior to it from above down are the 


hilum of the left lung (partienlarly the left 
main bronchus), pericardium, left atrium, 
oesophagus and diaphragm. Posterior lie 
the neeks of the ribs of T5-T6 and the 
sympathetie ehain at that level, the vertebral 
bodies and hemiazygos veins. To its right lie 
the right pleura and lung and thoraeie duct. 
The oesophagus as well as its surrounding 
plexus of nerves is initially to its right 
but lower down it erosses the aorta to lie 
anterior and then slightly to the left. To 
its left are the left pleura and lung. (Other 
braneh, not illustrated, is perieardial.) 
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External iliae artery 


ABDOMINAL AORTA 

From: Thoraeie aorta 
To: Common iliae arts 

This main artery arises as the eontinnation 
of the thoraeie aorta as it passes, in the 
midline, posterior to the median arenate 
ligament of the diaphragm at T12 and it 
ends slightly to the left of the midline at 
L4 where it terminates as the left and right 
eommon iliae arteries. Anterior to it, from 
above downwards, are the eoeliae trunk 
and its branehes, the eoeliae plexus, lesser 
sae, superior mesenterie artery, left renal 
vein, body of panereas, eommeneement 
of eaeh gonadal artery, fourth part of the 
duodenum, posterior parietal peritoneum, 
attaehment of the mesentery and inferior 
mesenterie artery. Posterior to it are the 
lumbar arteries and left lumbar veins, 
anterior longitudinal ligament and vertebral 
bodies with their intervertebral dises. To its 
right are the eisterna ehyli, thoraeie duct, 
azygos vein, right crus of diaphragm and 
inferior vena eava. To its left are the left 
crus of diaphragm, left eoeliae ganglion, 
the duodenojejunal flexure (upper border 
of L2), sympathetie trunk and inferior 
mesenterie vessels. On both sides the 
phrenie, suprarenal and renal vessels are 
lateral whilst distal to the bifnreation of the 
abdominal aorta is the median saeral artery. 

Gommon iliae arteries. These eommenee 
at the bifnreation of the abdominal aorta 
just to the left of the midline at L4 and 
pass inferolaterally to the level between 
L5 and S1 vertebrae where they bifurcate 
anterior to the saero-iliae joint to give 


the external and internal iliae arteries. 
Anterior to eaeh vessel are sympathetie 
contributions to the snperior hypogastrie 
plexus, the ureter (near the terminal 
bifurcation of the vessel), peritoneum and 
small bowel. In addition on the left side 
the snperior reetal artery lies anterior. 
Posterior to eaeh vessel are the sympathetie 
trunk, obturator nerve, lumbosacral 
trunk, iliolumbar artery and the bodies of 
L4 and L5 with the dise between them. 

In addition posteriorly on the right side 
are the terminal portions of the eommon 
iliae veins and the eommeneement of the 
inferior vena eava. The left eommon iliae 
vein lies posteromedial to the left eommon 
iliae artery. Psoas major lies lateral to eaeh 
vessel. 

Gonadal artery. Deseends passing obliquely 
inferiorly on the posterior abdominal wall 
to the level of the external iliae artery. 

The testicular arteries pass around the 
lower border of the false pelvis to enter 
the inguinal eanal through the deep ring 
to form part of the spermatie eord. The 
ovarian vessels deseend over the external 
iliae vessels into the infundibulopelvic 
fold to supply the ovary via the broad 
ligament. The eommon relations of the 
arteries in both sexes are: left, posterior— 
psoas, genitofemoral nerve, ureter and 
external iliae artery; left, anterior—inferior 
mesenterie vein, left eolie artery and 
sigmoid mesentery; right, posterior— 
inferior vena eava, psoas, genitofemoral 
nerve, ureter and external iliae artery; right, 
anterior—third part of the duodenum, right 
eolie artery and ileal mesentery. 


EXTERNAL ILIAC ARTERY 

From: Gommon iliae art 
To: Femoral art 

The external iliae artery deseends laterally 
from the eommon iliae artery to pass under 
the inguinal ligament at the mid-inguinal 
point (half way between the anterior 
snperior iliae spine and symphysis pubis) 
where it beeomes the femoral artery. 


Posterior and lateral to it is the medial 
border of psoas major whilst the femoral 
vein eomes to lie medially. Anteromedially 
it is eovered by peritonenm on which 
lies small bowel with sigmoid eolon 
additionally on the left. It is erossed at its 
origin by the ureter and then by the gonadal 
vessels, genital braneh of the genitofemoral 
nerve, deep circumflex iliae vein and vas 
deferens or round ligament. 
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ARTERIES 


Goeliae trunk 


eOELIAG TRUNK 

From: Abdominal aorta at lower border of 
T12 

To: Terminal brs —left gastrie, splenie & 
eommon hepatie arts 

The eoeliae trunk (axis) arises from the 
anterior aspeet of the abdominal aorta at 
the level of the lower border of T12 and 
after lem divides into its three terminal 
branehes. 

Left gastrie artery. Passes superolaterally on 
the posterior wall of the lesser sae to reaeh 
the apex of this structure at the eardio- 
oesophageal junction where it divides 
into oesophageal branehes to supply the 
lower third o£ the oesophagus through the 
oesophageal opening in the diaphragm. 

Its terminal gastrie branehes run inferiorly 
along the upper portion o£ the lesser curve 
of the stomaeh to anastomose with the right 
gastrie artery. 

Splenie artery. Passes laterally to the left, 
angled slightly snperiorly, rnnning in the 
posterior wall of the lesser sae. Its course 
is markedly tortuous as it runs along the 
superior border o£ the panereas, passing 
anterior to the left crus of the diaphragm, 
the upper pole of the left kidney and the 
left snprarenal gland before entering the 


lienorenal ligament to reaeh the splenie 
hilum. 

Gommon hepatie artery. Runs 
inferolaterally to the right in the posterior 
wall of the lesser sae towards the íirst part 
o£ the duodenum where it gives off first 
the gastroduodenal and then right gastrie 
arteries. It then curves anteriorly as the 
hepatie artery to pass into the peritoneal 
refleetion which forms the inferior 
margin o£ the opening of the lesser sae. It 
approaehes the portal vein from its left side 
and then eomes to lie anterior to it, with 
the bile duct on its right, as it aseends in the 
free border of the lesser omentum (anterior 
margin of the foramen of Winslow or 
epiploie foramen) before terminating at the 
porta hepatis as the right and left hepatie 
branehes. 

Gastroduodenal artery. Deseends direetly 
behind the first part of the duodenum to 
the left of the bile duct and divides at the 
upper border of the panereas into terminal 
branehes. 

Right gastrie artery. Arises from the hepatie 
artery as it enters the lesser omentum and 
passes along the lesser curve of the stomaeh 
to anastomose with the left gastrie artery. 
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ARTERIES 


Inferior mesenterie artery 



Superìor mesenterìe artery 




Superíor 

reetal 


Left 

eolie 


Inferìor mesenterìe artery 


34 














Superior mesenterie artery 


ARTERIES 


Inferior mesenterie artery 


SyPERIOR MESENTERie ARTERY 

From: Abdominal aorta 
To: Terminal brs 

The saperior mesenterie artery arises from 
the anterior surface of the abdominal 
aorta at the level of Ll. It passes inferiorly 
over the left renal vein with the splenie 
vein and body of panereas anterior to it. 

It next lies on the uncinate proeess of the 
panereas and the junction of the third and 
fourth parts of the duodenum from where 
it passes obliquely and to the right into the 
mesentery of the small bowel before giving 
off its terminal branehes. The superior 
mesenterie vein is on its right whilst 
posterior to the terminal branehes are the 
inferior vena eava, the right ureter and 
psoas major. The snperior mesenterie plexus 
of nerves surrounds the artery. It snpplies 
bowel from the mid seeond part of the 
duodenum, jejunum, ileum, aseending and 
right twO"thirds of transverse eolon. 


Inferior pancreaticoduodenal artery. 

Leaves the snperior mesenterie artery as it 
begins to eross the duodenum and divides 
into an anterior and a posterior braneh. 
The anterior braneh passes to the right 
to anastomose with the anterior superior 
pancreaticoduodenal artery anterior to the 
head of the panereas. The posterior braneh 
passes also to the right but posterior to the 
head of the panereas to anastomose with 
the posterior superior pancreaticoduodenal 
artery. 

Middle eolie artery. Note that this artery 
arises early from the snperior mesenterie 
artery to supply the transverse eolon. This 
is logieal as the right eolie would otherwise 
need to be excessively long. 

lleoeolie artery. Passes obliquely inferiorly 
to the right in the root of the mesentery 
where it passes anterior to the right ureter 
and right gonadal vessels to reaeh the 
caecum where it divides into its terminal 
branehes. 


INFERIOR MESENTERie ARTERY 

From: Abdominal aorta 
To: Terminal brs 

This artery arises from the anterior snrfaee 
of the abdominal aorta at the level of L3 
posterior to the third and fourth part of 
the duodenum. It passes inferiorly and 


to the left erossing the left eommon iliae 
artery medial to the left ureter. The inferior 
mesenterie vein lies on its left (lateral) side. 
It divides into its terminal branehes in the 
deseending mesoeolon. It snpplies the left 
third of the transverse eolon, the deseending 
and sigmoid eolon and the rectum to the 
dentate line of the anus. 
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ARTERIES 
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Internal iliae artery 


ARTERIES 


Femoral artery 


INTERNAL ILIAC ARTERY 

From: Common iliae art 
To: Terminal brs 

The artery eommenees at the level o£ 
the dise betvveen L5 and S1 and passes 
posteriorly into the pelvis for 4cm before 
forming anterior and posterior divisions 
vvhieh break up into their terminal 
branehes. Anterior lie the ureter and 
Fallopian tube and ovary in the female. 
Posterior are the internal iliae vein, 
inmbosaeral trunk and saero-iliae joint. On 
the lateral side are the external iliae artery 
and vein, obturator nerve and psoas major. 
The parietal peritonenm and small bowel lie 
medially. 

Internal pudendal artery. Arises from the 
anterior division of the internal iliae artery 
and deseends on the lateral wall of the 
pelvis towards the greater seiatie foramen. 


It leaves the pelvis via this foramen, inferior 
to piriformis, before passing over the tip 
o£ the isehial spine to enter the isehio- 
anal fossa via the lesser seiatie foramen. 

In runs on the lateral wall of the isehio- 
anal fossa on obtnrator internns in the 
pndendal (Aleoek’s) eanal. It passes into 
the deep perineal pouch where it gives off 
its terminal branehes. (Other branehes of 
the perineal braneh, not illnstrated, are 
transverse perineal and posterior serotal.) 

Note: In the female the vaginal artery is 
equivalent to the inferior vesieal artery 
in the male, and the nterine artery is 
equivalent to the middle reetal artery. The 
round ligament is snpplied by the nterine 
artery whilst the vas deferens is usually 
supplied by the inferior vesieal or less often 
by the snperior vesieal artery. 


FEMORAL ARTERY 

From: External iliae art 
To: Popliteal art 

This is the eontinnation of the external 
iliae artery and eommenees posterior to the 
ingninal ligament at the mid-inguinal point 
(half way between the anterior snperior 
iliae spine and the symphysis pubis). It ends 
as it passes throngh the addnetor hiatus in 
addnetor magnus to beeome the popliteal 
artery. It emerges from under the ingninal 
ligament with the femoral vein medial to 
it, both within the femoral sheath. Lateral 
to it and ontside the femoral sheath is the 
femoral nerve. It lies on the tendon of psoas 
major and is separated from peetinens and 
addnetor longus by the femoral vein which 
eomes to lie progressively more posterior 
to the artery within the femoral triangle. 


As the femoral artery enters the addnetor 
eanal, it lies on addnetor longus and then 
addnetor magnus. It is eovered initially 
only by deep faseia and then by sartorius; 
the saphenous nerve passes anteriorly from 
lateral to medial. Anterolateral to the artery 
is vastus medialis. 

Profunda femoris is the main braneh 
of the femoral artery which is given off 
posterolaterally just below the femoral 
sheath 3.5cm below the inguinal ligament. 

It runs posteriorly between peetinens and 
addnetor longus to pass into the deep thigh 
where it provides the deep structures and 
the posterior and medial eompartments 
with their main arterial supply. Perforating 
and deseending branehes anastomose with 
the genienlar branehes of the popliteal 
artery. 
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Popliteal artery 


ARTERIES 


Anterior tibial artery 


POPLITEAL ARTERY 

From: Femoral art 

To: Ant & post tibial arts 

This artery eommenees as the eontinnation 
of the femoral artery as the latter passes 
throngh the hiatns in addnetor magnns 
and ends as it passes under the fibrous 
areh of soleus where it immediately 
divides into anterior and posterior tibial 
arteries. The popliteal artery extends from 
a hand’s breadth above the knee and to 
the same distanee below it. It enters the 


popliteal fossa medial to the femur and 
beeomes the deepest structure, lying with 
only fat between it and the popliteal 
surface of the femur. Lower down it lies 
on the capsule of the knee joint and then 
on popliteus. Bieeps femoris is lateral to 
it and semimembranosus medial. Lower 
down it lies between the two heads of 
gastrocnemius. It is erossed laterally 
to medially by the tibial nerve and the 
popliteal vein with the vein always between 
the artery and nerve. 


ANTERIOR TIBIAL ARTERY 

From: Popliteal art 
To: Dorsalis pedis art 

This artery eommenees at the bifnreation 
of the popliteal artery just under the 
fibrous areh of soleus, at the distal border 
of popliteus. It supplies the structures in 
the extensor eompartment of the lower 
leg. It passes anteriorly between the 
heads of tibialis posterior to pass above 
the upper border of the interosseous 
membrane, medial to the neek of the fibula 
aeeompanied by its venae eommitantes. It 
deseends on the interosseous membrane and 
erosses the lower tibia at the ankle joint. 


mid way between the malleoli and there 
beeomes the dorsalis pedis artery. Initially it 
lies between tibialis anterior (medially) and 
extensor digitornm longus (laterally) and 
then between tibialis anterior and extensor 
hallucis longus. At the ankle it is erossed 
anteriorly by the extensor retinacula and 
also from lateral to medial by the tendon of 
extensor hallucis longus. The deep fibular 
(peroneal) nerve is initially lateral to the 
artery high up in the extensor eompartment 
but passes anterior to it half way down the 
leg, beeoming lateral to it again under the 
extensor retinaculum. The anterior tibial 
veins run in elose assoeiation with the 
artery throughout. 
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Posterior tibial artery 


ARTERIES 
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ARTERIES 


Posterior tibial artery 


POSTERIOR TIBIAL ARTERY 

From: Popliteal art 

To: Med Òe lat plantar arts 

This artery arises at the bifnreation o£ 
the popliteal artery just under the fibrous 
areh of soleus, at the lower border of 
popliteus, and ends by bifurcating into 
the medial and lateral plantar arteries 
deep to abductor hallucis. It supplies 
structures in the posterior eompartment 
of the lower leg. It is aeeompanied by 
venae eommitantes and lies from above 


downwards on tibialis posterior, flexor 
digitornm longus, the tibia and the ankle 
joint. It lies deep to gastrocnemius, soleus, 
the flexor retinaculum and abductor 
hallucis. Posterior to the medial malleolus 
it lies between the tendon of flexor 
digitornm longus and the tibial nerve 
which erosses posterior to the artery mid 
way down the ealf from the medial side to 
beeome postero-lateral. (Other braneh, not 
illnstrated, is a communicating braneh to 
the fibular (peroneal) artery.) 
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Fibular (peroneal) artery 


ARTERIES 
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ARTERIES 


Fibular (peroneal) artery 


FIBULAR (PERONEAL) ARTERY 

From: Post tibial art 
To: Terminal brs 

This is a braneh of the posterior tibial 
artery arising 2.5cm below its origin 
nnder solens. It snpplies strnetnres in the 
lateral eompartment of the lower leg. Due 
to the proximity of origin of the three 
terminal branehes of the popliteal artery 
this point of origin is eommonly referred 
to as the ‘popliteal trifurcation’. It passes 
inferolaterally to reaeh and run along the 


medial erest of the fibula between tibialis 
posterior and flexor hallucis longus to 
divide into its terminal branehes at the 
level of the inferior tibiofibular joint and 
the superior fibular (peroneal) retinaculum. 
Thus, although it supplies the fibular 
(peroneal) eompartment by branehes that 
pass laterally, the main fibnlar (peroneal) 
artery itself remains in the posterior 
eompartment. Above, it is eovered by soleus 
and deep faseia whilst in the lower leg 
flexor hallucis longus erosses it from lateral 
to medial. 
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Scapular anastomoses 


ARTERIES 
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ARTERIES 


Hip anastomoses 




Arterìal anastomoses around híp 
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Intraeranlal sinuses & veins 
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VEINS 


Intraeranial sinuses & veins 


INTRAGRANIAL SINUSES &VEINS 

From: Cerebrum, cerebellum 6c diploe of 
the skull 

To: Internal jugular V 

The cerebrum, cerebellum and bones o£ the 
skull are drained by the external, internal 
and meningeal veins to the sinuses. The 
sinuses lie between the endosteal and 
meningeal layers of the dura mater, either 
as an endothelial lined spaee in its free edge 
(inferior sagittal and straight sinuses) or 
as a similarly lined spaee where the dura is 
refleeted over the bone o£ the inner surface 
of the skull. They are eharaeteristieally thin 
walled, eontain no valves and communicate 
freely with eaeh other. 

Superior sagittal smus. Lies in the superior 
margin of the falx eerebri draining the 
araehnoid granulations as it does so. It 
eommenees at the foramen caecum and, 
posteriorly, usually drains as a continuation 
into the right transverse sinus. It frequently 
eonneets at its termination with the left 
transverse sinus. 

Inferior sagittal sinus. Runs in the inferior 
free margin of the falx eerebri draining 
medial eortieal veins as it does so, and 
terminates by fusing with the great eerebral 
vein of Galen and right and left basal veins 
to form the straight sinus. 

Straight sinus. Runs in the junction of the 
falx eerebri and tentorium eerebelli for 
a short distanee before terminating in its 
continuation—the left transverse sinus. 


foramen at the inferior margin of which it 
unites with the inferior petrosal sinus to 
form the internal jugular vein. 

Cavernous sinus. Lies on the lateral wall 
of the body of the sphenoid bone and is 
a lateral relation of the sella tnreiea, the 
pituitary gland and the sphenoidal air 
sinus. It lies medial to the medial gyrus 
of the temporal lobe. Lying in it is the 
internal earotid artery (earotid syphon) 
with the abducent nerve (VI) on its lateral 
surface and lying on its lateral wall are 
nerves (from above down): oculomotor 
(III), troehlear (IV), ophthalmie (Va) and 
maxillary (Vb) divisions of the trigeminal. 
It has a sponge-like reticular structure 
and its eonneetions, particularly those 
with the other major sinuses (as shown 
opposite), frequently provide both supply 
to and drainage from the sinus. There are 
two intercavernous sinuses eonneeting the 
cavernous sinuses to eaeh other. 

Oeeipital sinus. Begins at the foramen 
magnum and aseends to end in the 
confluence of sinuses. 

Confluence of sinnses is at the lowest, 
posterior end of the superior sagittal sinus 
at the point that it turns, usually to the 
right, to beeome the transverse sinus. It 
eonneets with the straight, oeeipital and 
opposite transverse sinuses. 

Sphenoparietal sinus. Runs along the lesser 
wing of the sphenoid bone and drains into 
the eavernons sinus. 


2 


Transverse (lateral) sinus. Runs in the lateral 
border of the tentorium eerebelli grooving 
the oeeipital and squamous temporal bones 
to terminate in the sigmoid sinus just as it 
reeeives the superior petrosal sinus from the 
cavernous sinus on eaeh side. 

Sigmoid sinus. Deeply grooves the temporal 
bone as it passes inferomedially into the 
posterior eompartment of the jugular 


Superior petrosal sinus. Runs along the 
petrous temporal bone where the edge of 
the tentorium eerebelli attaehes and henee 
eonneets the cavernous and transverse sinuses. 

Inferior petrosal sinus. Runs inferiorly to 
eonneet the cavernous sinus to the internal 
jugular vein. It exits the skull through 
the anterior eompartment of the jugular 
foramen with the glossopharyngeal nerve. 
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Internal & external jugular veins 


VEINS 
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VEINS 


Internal & external jugular veins 


INTERNAL JUGULARVEIN 

From: Sigmoid & inf petrosal sinnses 
To: Braehioeephalie Vs 

It runs almost vertieally downwards within 
the earotid sheath although its eovering is 
thin and readily stretehed. Its relationship 
to the internal earotid artery is as follows: 
posterior to the artery at the level of 
C2, posterolateral at C3 and lateral at 
C4, the vagus nerve (X) lies between the 
two throughout. Outside the sheath it is 
surrounded by deep eervieal lymph nodes 
and it lies on (from above down): the 
lateral mass of the atlas (Cl), prevertebral 
faseia, scalenus medius, scalenus anterior 
and the dome of the eervieal pleura. It is 
erossed at its origin by the spinal root of the 
aeeessory nerve, the lower root of the ansa 
eerviealis in its middle third and is overlaid 
by sternoeleidomastoid and the tendon 
of omohyoid in its lower third. dinieally 


it is found rnnning from just posterior to 
the angle of the jaw to posterior to the 
sternoelavienlar joint. 

EXTERNAL JUGULAR VEIN 

From: Various brs 
To: Subclavian V 

It arises from the jnnetion of the posterior 
auricular vein and the posterior division of 
the retromandibnlar vein and drains into the 
subclavian vein. The external jugular system 
lies within the snperfieial tissues of the neek 
(as does the anterior jugular system). The 
external and anterior jugular veins pieree the 
deep faseia of the neek, usually posterior to 
the clavicular head of sternoeleidomastoid 
to fuse before draining into the subclavian 
vein. eiinieally it is found rnnning from just 
posterior to the angle of the jaw to the mid- 
point of the elavieal. 
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Superior vena eava 


VEINS 


Azygos veins 



Ríght braehíoeephalíe 



Superìor vena eava & azygos veìns 

Note: (I) Aeeessory hemiazygos erosses to azygos atT7 and hemìazygos atT8—eaeh erosses 
behind thoraeie aorta, oesophagus and thoraeie duct; (2) left bronehial vein may enter aeeessory 
hemiazygos. *= oesophageal and mediastinal veins, IVC = infehor vena eava, SVC = superior 
vena eava. 


52 


































































Superior vena eava 


VEINS 


Azygos veins 


SyPERIORVENA CAVA 

From: Braehioeephalie Vs 
To: Right atrium 

It is formed posterior to the right first eostal 
eartilage and passes posterior to the right 
sternal border where it is a elose posterior 
relation of the right internal thoraeie vessels 
and sternal periostenm and is oeeasionally 
overlaid by the anterior segment of the right 
upper lobe of the lung. It lies anterolateral 
to the traehea and upper right lung hilum 
with the right phrenie nerve applied to its 
right lateral surface. It reeeives the azygos 
vein into its posterior snrfaee at the level 
of T4/5. It enters the snperior surface of 
the right atrium without any valvnlar 
meehanism gnarding its orifiee. 

Left braehioeephalie vein. Formed posterior 
to the left sternoelavienlar joint and 
anterior to the eervieal pleura. It passes 
obliquely downwards to the right, posterior 
to the manubrium, separated from it only 
by the thymus gland or its remnant. It lies 
anterior to the left eommon earotid and 
braehioeephalie arteries and erosses the 
upper anterior aortie areh. Unlike the right 
snperior intereostal vein (see below) the left 
snperior intereostal vein drains into the left 
braehioeephalie vein. Other tribntaries (not 
shown) are thymie and perieardial veins. 

Right braehioeephalie vein. Formed 
posterior to the right sternoelavienlar joint 
and passes direetly inferiorly behind the 
right side of the manubrium, anterolateral 
to the traehea and anteromedial to the 
pleura over the upper lobe of the lung. 

AZYGOS VEINS 

From: Inf vena eava/aseending lumbar Vs 
To: Sup vena eava 


left there are two—the hemiazygos and 
aeeessory hemiazygos that drain over into 
the azygos separately. 

Azygos vein. Arises at the approximate 
level of the right renal vein either as a 
posterior tribntary of the inferior vena 
eava or as a eonflnenee of the right 
aseending lumbar and right snbeostal vein. 
It passes throngh the aortie opening of 
the diaphragm under the right crus at the 
level of T12 vertebra and aseends on the 
right side of the vertebral bodies behind 
the oesophagns. It turns anteriorly to pass 
over the hilum of the right lung, lateral to 
the oesophagns, traehea and right vagus, 
to enter the snperior vena eava at the level 
of T4. Its tribntaries are the lower eight 
right posterior intereostal veins, the right 
snperior intereostal vein (draining the 
seeond to fourth right intereostal veins), 
bronehial and oesophageal veins and, from 
the left side, the two hemiazygos veins. 

Flemiazygos vein. Arises from the 
eonflnenee of the left aseending lumbar 
vein, the left snbeostal vein and often 
a tribntary from the left renal vein. It 
aseends throngh the aortie opening of the 
diaphragm and onto the left side of the 
thoraeie vertebra to the level of T9 from 
where it erosses posterior to the aorta, 
oesophagns and thoraeie duct to enter the 
azygos vein at T8. It drains the four lower 
left posterior intereostal veins (9th-12th). 

Aeeessory hemiazygos vein. Drains the fifth 
to eighth left posterior intereostal veins 
and runs inferiorly on the left side of the 
vertebral bodies to T8 where it erosses 
similarly to the hemiazygos vein to enter 
the azygos vein at T7. It also reeeives 
tribntaries from the bronehial and mid- 
oesophageal veins. 
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The azygos veins drain the upper lumbar 
region and the thoraeie wall. There is a 
single system on the right whilst on the 


Note: The anterior intereostal veins drain 
to the musculophrenic and internal thoraeie 
veins. 
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Inferíor vena eava 


VEINS 



Renal 


Inferìor vena eava 




























VEINS 


Inferior vena eava 


INFERIORVENA GAVA 

From: Common iliae Vs 
To: Right atrinm 

It arises as the fusion of the eommon iliae 
veins anterolateral to the L5 vertebral body 
lying posterior to the right eommon iliae 
artery. It aseends initially posterolateral 
to and then lateral to the aorta and lies 
anterolateral to the right of the bodies 
of L5-L1. It lies on (from belovv up): 
right lumbar arteries, right renal artery, 
right sympathetie ehain, right suprarenal 
gland, right crus of the diaphragm and 
right inferior phrenie artery. It is erossed 
by (from below up): the root of the 
ileal mesentery, the third part of the 
duodenum, the head of the panereas, the 
bile duct, the portal vein, the fìrst part of 
the duodenum, the posterior abdominal 
peritonenm and the bare area of the liver. 

It is hugged elosely on its right side by 
the right suprarenal gland and forms the 


posterior wall of the epiploie foramen of 
Winslow below this. After passing throngh 
the eaval orifiee in the eentral tendon of 
the diaphragm (T8) with the right phrenie 
nerve lateral to it, it almost immediately 
enters the pericardium and then the 
inferior aspeet of the right atrium. The 
vein possesses a ‘valve-like’ flap gnarding 
the medial portion of its orifiee, the so- 
ealled valve of the inferior vena eava which 
direets blood through the foramen ovale in 
the fetus. 

Lumbar veins. Drain somewhat ineon- 
sistently but usually the third and fourth 
drain direetly into the inferior vena eava 
whilst above this level they drain into the 
aseending lumbar veins and henee to the 
azygos and hemiazygos systems. There are, 
however, usually eonneetions of the third 
and fourth lumbar veins with the aseending 
lumbar veins. 
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Portal vein 
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Portal vein 


PORTAL VEIN 

From: Sup mesenterie & splenie Vs 
To: Porta hepatis 

The vein is formed from the union of the 
superior mesenterie and splenie veins at the 
level of the dise betvveen L1 and L2 just at 
the right of the midline. At its formation it 
lies posterior to the neek of the panereas 
and anterior to the inferior vena eava. It 
runs superiorly inelining slightly to the 
right, lying posterior to the first part of 
the duodenum and anterior to the inferior 
vena eava. The bile duct eomes to lie 
anterolateral to it from the right and the 
hepatie artery eomes to lie anteromedial to 
it from the left. Aseending in the free border 
of the lesser omentnm it eontinnes to lie 
posterior to these two structures and forms 
the anterior margin of the aditus to the 
lesser sae (foramen of Winslow). It divides 
into terminal right and left branehes as it 
enters the porta hepatis. 

Portosystemie anastomoses 
1 Lower end of oesophagns. The veins 
from the lower third of the oesophagns 
drain downwards to the left gastrie vein 


(portal) and, above this level, oesophageal 
veins drain to the azygos and hemiazygos 
systems (systemie). 

2 IJpper end of anal eanal. At the anal 
eolnmns, in the upper half of the anal eanal, 
there is a venous watershed between the 
drainage above by the snperior reetal veins 
(portal via inferior mesenterie vein) and 
drainage below by the inferior and middle 
reetal veins (systemie via the pndendal and 
internal iliae veins). 

3 Bare area of liver. Where the bare area of 
the liver lies in eontaet with the diaphragm, 
there is a watershed of venous drainage 
between the hepatie veins (portal) and the 
inferior phrenie veins (systemie). 

4 Peri-umbilical. The ligamentum teres 
represents a venous watershed in that its 
inner portion is drained into the portal 
system (via the left braneh of the portal 
vein) whilst its outer portion is drained into 
the systemie system (indireetly via the great 
saphenous and axillary veins). 

5 Retroperitoneal. Branehes of the left and 
right eolie and splenie veins (portal) may 
meet branehes of the lumbar veins (systemie 
via inferior vena eava and azygos systems) 
in the retroperitoneal area. 
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3: LYMPHATieS 


Thoraeie & right lymphatie ducts 60 
Lymph nodes: 

Head & neek 62 
Thorax 64 
Abdomen 66 
Upper limb 68 
Lower limb 70 

Note: Deep lymphaties folloiv arteries and 
superficial ones folloiv veins. 
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Thoraeie & right lymphatie ducts 
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LYMPHATieS 


Thoraeie & right lymphatie ducts 


THORAeie & RIGHT LYMPHATIG 
DUCTS 

From: Cisterna ehyli 
To: Left snbelavian V 

Thoraeie duct 

Reeeives: 

• Left jugular trunk 

• Left subclavian trunk 

• eisterna ehyli 

• Most thoraeie lymphaties (except right 
upper thorax) 

Drains: 

• All body tissue below the diaphragm 

• Left arm 

• Left head and neek 

• Left thorax 

• Lower right thorax 

It originates from the upper eisterna ehyli 
on the right anterolateral side of the body 
of T12, lying lateral to the abdominal 
aorta. It passes posterior to the right crus 
of the diaphragm and aseends on the right 
posterior intereostal arteries with the aorta 
on its left and the azygos vein on its right. It 
slopes to the left in the mid-thorax erossing 
the vertebral column posterior to the 
oesophagus at the level of T5. It continues 
superiorly to the left of the vertebral 
column, posterolateral to the oesophagus, 
posteromedial to the upper mediastinal 


pleura and posterior to the initial part of 
the left subclavian artery. It then passes 
anterior to the inferior eervieal (stellate) 
ganglion before arehing anteriorly over the 
left vertebral and left subclavian arteries 
and the dome of the pleura to lie along the 
medial edge of scalenus anterior before 
reaehing the posterosuperior aspeet of the 
left subclavian vein as the latter joins the 
left internal jugular vein. 

Right lymphatie duct 
Reeeives: 

• Right subclavian trunk 

• Right jugular trunk 

• Right bronehomediastinal trunk (right 
upper thorax) 

Drains: 

• Right head and neek 

• Right arm 

• Right upper thorax 

The three trunks usually drain separately 
but the first two often join to give a right 
lymphatie duct which ends in the right 
subclavian vein. In this ease it has a very 
short course from its formation anterior to 
scalenus anterior, passing over the dome 
o£ the eervieal pleura to reaeh the right 
subclavian vein as the latter joins with the 
right internal jugular vein. 
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Lymph nodes—head & neek 


LYMPHATieS 



Lymph nodes—head & neek 


► Ant 
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LYMPHATieS 


Lymph nodes—head & neek 


LYMPH NODES—HEAD & NECK 

Circular nodal ehain 
Submental (bilateral) 

Anterior tongue 
Floor of mouth 

Lower ineisor and eanine teeth 
Lower lip 

Skin of anterior ehin 
Submandibular 
Upper lip 
eheek 
Nose 

Forehead and anterior sealp 
Middle tongue 

Lower molar and premolar teeth 
All upper teeth 
Sublingual gland 
Submandibular gland 
Anterior half of nasal eavity and nasal 
sinuses 

Deep and superficial pre-auricular (parotid) 
Middle sealp 
Skin of temple 
Pinna 

Parotid gland 
Posterior orbit 


Retro-auricular (mastoid) 

Pinna 

Posterior sealp 
Oeeipital 

Posterior sealp 

Deep eervieal ehain 
Jugulodigastric 
Palatine tonsil 
Upper pharynx 
Posterior tongue 
Jugulo-omohyoid 

Posterior half of nasal eavity and nasal 
sinuses 

Palate (hard and soft) 

Retropharyngeal 

Pharynx 

Paratraeheal 

Hypopharynx 

Larynx 

Traehea 

Thyroid 

Parathyroids 

Superficial eervieal ehain 
Skin of neek 
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Lymph nodes—thorax 


LYMPHATieS 



Lymph nodes—thorax 













LYMPHATieS 


Lymph nodes—thorax 


LYMPH NODES—THORAX 

Pre-aortie 

Middle third of oesophagus 
Supradiaphragmatic 
Diaphragm 
Subphrenic spaees 
Bare area o£ liver 
Traeheobronehial 

Heart and all layers of pericardium 
Lungs and viseeral pleura 
Extrapulmonary bronehi 
Traehea 

Thymus (oeeasionally thyroid isthmus) 
Para-aortie 
Thoraeie wall 
Parietal pleura 
Anterior abdominal wall 
Internal thoraeie 
Breast 

Anterior thoraeie wall 
Upper abdominal muscles 
Diaphragm 


Left and right lower thoraeie nodes 
drain direetly to the thoraeie duct or 
via a separate left bronehiomediastinal 
trunk which joins the thoraeie duct in the 
posterior superior mediastinum. Upper 
right thoraeie nodes drain via the right 
bronehomediastinal trunk which drains 
either into the right lymphatie duct or 
direetly into the right subclavian vein. 

Note: Normal drainage from breast 
is to anterior and posterior axillary, 
infraclavicular and internal thoraeie groups. 
With pathologieal bloekage from disease, 
the spread ean be to opposite side, eervieal, 
peritoneal eavity and liver, and inguinal 
nodes. 
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Lymph nodes—abdomen 


LYMPHATieS 


Thoraeíe 

duct 



Lymph nodes—abdomen 
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LYMPHATieS 


Lymph nodes—abdomen 


LYMPH NODES—ABDOMEN 

Goeliae 

Lower third of oesophagas 
Stomaeh and greater omentnm 
First and npper seeond parts of 
duodenum 
Spleen 
Panereas 
Liver 

Gallbladder 
Superior mesenterie 

Lower seeond, third and fourth parts of 
duodenum 
Jej unum 
Ileum 

Caecum and appendix 
Aseending eolon 
Transverse eolon 
Inferior mesenterie 

Distal transverse eolon 
Deseending eolon 
Sigmoid eolon 

IJpper rectum and reetal mucosa to 
dentate line 
Para-aortie 

Inferior surface of diaphragm 

Suprarenal gland 

Kidney 

Gonad (plus fallopian tube in female) 


Snperior lateral uterus 
IJreter 

Bare area of liver 
Posterior abdominal wall 
Lateral pelvie nodes 

Lower rectum and dentate line 
Bladder 
IJrethra 
Lower ureter 
Female 
uterus 
cervix 

upper vagina 
elitoris 
labia minora 
Male 

vas deferens 
seminal vesieles 
prostate 
bulk of penis 

Endodermal (gut-tube/gut-derived) 
structures drain to lymph nodes lying along 
their arteries of supply which are named 
aeeording to the artery with which they are 
assoeiated and are not listed individnally. 
Their number and exact position are 
variable. However, the position and 
drainage of the highest node groups (listed 
above) are eonstant. 
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Lymph nodes—upper limb 


LYMPHATieS 



Lymph nodes—upper lìmb 





LYMPHATieS 


Lymph nodes—upper limb 


LYMPH NODES—UPPER LIMB 

Axillary groups 
Anterior (peetoral) 

Breast 

Anterior thoraeie wall 
Upper anterior abdominal wall 
Posterior (subscapular) 

Posterior thoraeie wall 
Tail of breast 

Upper posterior abdominal wall 
Lateral 
Arm 
Forearm 
Hand 
Gentral 


Apieal 

Supratrochlear 

Skin of anterior forearm and hand 
Infraclavicular 
Skin of shonlder 
Skin of lower neek 
Skin of anterior upper thoraeie wall 
Breast 
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A useful mnemonie for the axillary nodes is 
the word APIGAL—(A)nterior, (P)osterior, 
(I)nfraclavicular, (C)entral, (A)pieal, 
(L)ateral 
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Lymph nodes—lovver limb 


LYMPHATieS 


(Para-aortie) 

/lliae and lateral 
/ pelvie 

quet’s node 

erfieial 

línal 




Poplìteal 



-►L 


Sup 


Inf 


Lymph nodes—lower limb 
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LYMPHATieS 


Lymph nodes—lower limb 


LYMPH NODES—LOWER LIMB 

Superíicial inguinal 

IJterine fundus (via round ligament) 
Skin of penis 
Labia minora/scrotum 
Skin of bnttoek 

Skin of lower abdominal wall to 
umbilicus 

Skin of thigh, anterior skin of ealf and 
dorsum of foot 
Skin of anterior perinenm 
Deep ingninal 

Anterior perinenm 

Thigh 

Leg 

Foot 


Popliteal 

Skin of sole of foot 
Skin of posterior ealf 

Note: Cloquet’s node is the highest node of 
the lower limb and usually lies either inside 
the femoral eanal or just at its superior 
limits. 


3 


Superficial inguinal lymphaties drain via the 
saphenons opening into the deep ingninal 
nodes and then via the femoral eanal to 
Cloquet’s node and onwards to the internal 
and external iliae nodes. 
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Thoraeie sympatheties 


AUTONOMIC NERVOUS SYSTEM 


Aseendìng and deseendíng 
preganglioníe nerves 



Somatie nerve with 
postganglioníe sympathetie 



Cardìac branehes 

(TI -5) 

(postganglionie) 


Goeliae ganglia 
and 

suprarenal gland 


Greater splanehnìe nerve 

(T5-9) 

(preganglionie) 


Aortieorenal ganglia 


^ Lesser splanehnìe nerve 

(TIO-I I) 

(pregangllonie) 

^ Least splanehníe nerve 

(TI2) 

(preganglionie) 

i 

Renal plexus 


Thoraeíe sympathetíes (TI-12) 

Note:AII splanehnie nerves synapse in eollateral ganglia. 
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4:AUTONOMIC NERVOUS SYSTEM 


The autonomic nervons system, as the term 
implies, is an internal (viseeral) adjustment 
system vvhieh is largely eontrolled 
automatically but is influenced, to some 
extent, by somatie aetivity and the speeial 
senses. It eontrols the aetivity o£ the viseera, 
glands, blood vessels, heart and smooth 
muscle. 

The two parts, working eomplementarily, 
are the sympathetie and parasympathetie 
systems. The sympathetie system is aetive 
at times of urgent aetivity or stress, 
snmmarised as the fight, flight and fright 
response, at which time blood is needed 
rapidly in muscles and brain and ean be 
diverted there from the skin and gut. There 
is, therefore, seleetive vasoeonstrietion, 
inerease in heart rate and blood pressnre 
together with bronehodilatation, deerease 
in intestinal peristalsis and closure of 
sphineters. In addition, there are two 
fnrther aetivities in the head and neek 
where the eyes open wide and the pupils 
dilate. On a less urgent basis somatie nerves 
to skin earry sympathetie fibres which 
eonstantly adjust sweating (sndomotor), 
blood flow (vasomotor) and hair ereetion 
(pilomotor) as a means of heat regulation. 

Gonversely, parasympathetie aetivity 
predominates during periods of quiet 
aetivity, rest and during and after feeding 
when the salivary glands seerete and food 
is digested. There is maximal intestinal 
aetivity and normal production of glandnlar 
seeretions from mucosa throughout the 
body. The heart rate is slowed, blood 
pressure is minimised, the bronehi 
eonstrieted to lessen the dead spaee of the 
airways and the pupils are eonstrieted. 

An extra task for the parasympathetie is 
aeeommodation of the lens for near vision. 


The efferent (motor) nerves of both 
systems are aeeompanied by general viseeral 
afferent (sensory) fibres which deteet 
viseeral distension, excessive smooth muscle 
eontraetion, hunger, nausea and sexual 
excitement. From the heart and lungs 
sensation is probably in both sympathetie 
and parasympathetie systems whereas in 
the abdomen it is predominantly in the 
sympathetie system. Sensation from pelvie 
organs o£ eloaeal origin travels with the 
parasympatheties. 

Sympathetìe 

The following 10 ‘rules’ summarise the 
general plan for the sympatheties: 

1 Sympathetie motor function stimulates: 
sweating, pilo-ereetion and vascular 
eonstrietion in the skin. Throughout the rest 
of the body it eontrols vascular ealibre and 
smooth muscle tone, stimulating closure of 
sphineters (pylorns, internal anal, vesieal). 

It deereases glandular seeretion; causes 
ejaculation, bronehodilatation; and also 
inereases the heart rate. 

2 In addition to these, it also has two 
speeial fnnetions in the head and neek for 
dilating the pupil and raising the eyelids. 

3 Sympathetie outflow from the spinal 
eord occurs only from preganglionie eell 
bodies in the lateral horns of T1 to L2. 
These myelinated preganglionie fibres 
(shown in blaek) exit with the somatie 
motor root from the ventral horn but 
soon leave the ventral ramus to pass to the 
ganglia of the sympathetie ehain in a white 
ramus communicans. 

4 Although the spinal eonneetions 
to the sympathetie ehain of ganglia are 
only between T1 and L2, the ehain itself 
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Lumbosacral sympatheties AUTONOMIC NERVOUS SYSTEM 



Deseending 
preganglionìe nerves 



Ll 

12 

L3 

L4 

L5 

Sl 





Somatie nerve with 
postganglionie sympathetie 



Lumbar 

splanehníe 

nerves 

(LI-5) 



Saeral 

splanehníe 

nerves 


(Sl-S) 



Aortieorenal ganglia 

Superior 

hypogastrie 

píexus 


Hypogastrie nerves 
(mixed pre- and 
postganglionie) 


Inferíor 
hypogastrie 
piexuse5 
(together make 
the pelvie plexus) 


Lumbosacral sympathetíes (LI-S5) 

Note: LI-2 have white rami communicans. Lumbar and saeral splanehnie nerves are all 
preganglionie.They synapse in the infehor hypogastrie plexus and perhaps some in the superior 
hypogastrie plexus. 
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AUTONOMIC NERVOUS SYSTEM 


Parasympathetie 


extends the whole length of the body 
with a ganglion at the level o£ eaeh spinal 
nerve in the inmbosaeral region and three 
ganglia above T1—snperior, middle and 
inferior eervieal ganglia. The inferior 
eervieal ganglion is usually fused with the 
T1 ganglion and the two together are then 
termed the stellate ganglion. 

5 When the preganglionie fibres reaeh 
a ganglion of the sympathetie ehain, they 
have two alternatives. They ean leave that 
ganglion for distribntion, with or without 
synapsing (see below). Alternatively, they 
ean pass up or down the ehain to a higher 
or lower ganglion before leaving for 
distribntion, with or without synapsing 
(see below). Thus, the upper thoraeie 
sympatheties supply the arm and head 
and neek regions whilst the lower thoraeie 
and upper lumbar sympatheties supply the 
lower trunk and leg. 

6 In the ganglion from which the 
sympathetie is destined to leave, the 
preganglionie fibres always synapse and 
leave as postganglionie fibres unless they 
are snpplying gut or suprarenal gland in 
which ease they eontinne as preganglionie 
fibres. 

7 Eaeh ganglion has a somatie (lateral) 
braneh from which nnmyelinated 
postganglionie fibres (shown in green) pass 
into a grey ramus communicans to reaeh 
the somatie nerve at the same level. 

8 Eaeh ganglion has a viseeral (medial) 
braneh (shown in red) which supplies 
internal organs, such as the heart, with 
unmyelinated postganglionie fibres. Note 
that fibres to the gut and suprarenal 
gland, in the form of greater, lesser, least, 
lumbar and saeral splanehnie nerves, 

are all preganglionie (see 6 above). They 
synapse in eollateral ganglia nearer the 
organ of distribntion (eoeliae, renal, 
inferior hypogastrie, ete.) before beeoming 
postganglionie. The mednlla of the 
snprarenal gland ean be eonsidered as a 
ganglion. 

9 In addition to the somatie and viseeral 
branehes, the three eervieal ganglia have 
vasenlar (anterior) branehes (shown in grey) 


which are distribnted as in the diagram. 
These vasenlar branehes simply allow a 
wider distribntion of sympatheties to major 
vessels and into the skull than is possible 
via somatie or viseeral branehes. For the 
speeial fnnetion of pnpillary dilatation 
and eyelid raising these sympatheties are 
distributed via eranial nerves—ophthalmie 
division of trigeminal and oenlomotor 
respeetively. 

10 General viseeral afferent (sensory) 
fibres (not shown) from the viseera return 
along the viseeral efferent branehes, pass 
throngh the ganglia of the sympathetie 
ehain and the white rami communicantes 
before reaehing their eell bodies in the 
dorsal root ganglia. They enter the spinal 
eord with the somatie sensory fibres via 
the dorsal horn. Note that the grey rami 
eommnnieantes eontain postganglionie 
efferent sympatheties only whilst the 
white rami communicates eontain both 
preganglionie efferent sympathetie fibres 
and general viseeral afferent fibres. 

Parasympathetìe 

The following 10 ‘rules’ summarize the 
general plan for the parasympatheties: 

1 Parasympathetie motor fnnetion 
stimnlates: glandnlar seeretions, partienlarly 
salivary glands and mucous glands 
throughout the body; peristalsis; opening 
of sphineters (pylorns and internal anal); 
penile ereetion; slowing of the heart; and 
bronehial eonstrietion. 

2 Two speeial functions in the head 
and neek are pnpillary eonstrietion and 
aeeommodation of the lens for near vision. 

3 The only parasympathetie outflow in 
the body is with the eranial nerves III, VII, 
IX, X and from saeral segments S2,3,4. 

4 All myelinated preganglionie efferent 
fibres (shown in red on pages 78, 79, 81 & 
82) that are destined to supply structures 
in the head and neek emerge from the 
brain stem with fibres of the relevant 
eranial nerve (III, VII and IX) and run to 
speeifie parasympathetie ganglia where they 
synapse (see diagram, see p. 78). 
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Gervieal sympatheties 


AUTONOMIC NERVOUS SYSTEM 



Aseendíng 
preganglíonìe nerves 


Vaseylar 
braneh 

{postganglionie) 



Víseeral 

braneh 


Grey rami 
communicantes 
to eervieal somatie 
nei'ves (e.g. to C5 
and C6 if this is ehe 
middle eervieal ganglion) 


Gardíae 

(postganglionie) 


To Internal earotid artery 

Vasoeonstrietion of its 
branehes 

Viseeral to dilator pupillae and 
levator palpebrae snperioris 


To External earotíd artery 



Somatie to skin 


Viseeral to salivary and nasal glands 


To Inferior thyrold artery 



M/dd/e 

eervieaf 

ganglion 



Viseeral to lovver larynx, traehea, 
hypopharynx and upper oesophagus 


inferior 

eervieal 

ganglion 


Postganglíoníe ín grey 
rami eommynieantes 
to spinal nerves 


Cardiac braneh 

(postganglionie) 
to eardlae plexus 


Gardiae braneh 


To Vertebral artery 

Vasoeonstrietion of its 



branehes 


Cardìac braneh 


Cervícal sympathetíes (CI-8) 
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Parasympathetie 


5 Eaeh of these peripheral 
parasympathetie ganglia (eiliary, 
pterygopalatine, snbmandibnlar and otie) 
have a eharaeteristie pattern of nerve 
eonneetion in that in addition to the 
parasympathetie synapse, there is a sensory 
braneh of the trigeminal nerve (V) and 
vasomotor fibres of the sympathetie both 
passing straight throngh the ganglion (see 
diagram, see p. 79, 82 & 86). Beyond 

the ganglion, the sensory braneh of the 
trigeminal nerve earries the postganglionie, 
nnmyelinated parasympathetie fibres (also 
shown in red) and the sympathetie fibres to 
the end organ. 

6 Eaeh vagns nerve (X) has two eervieal 
parasympathetie branehes that pass down 
to the heart and then eaeh vagns eontinnes 
to snpply parasympathetie fibres to thoraeie 
and abdominal structures as far as two- 
thirds along the transverse eolon. The 
preganglionie fibres synapse in peripheral 
ganglia so that the postganglionie fibres are 
usually short. 

7 The parasympathetie outflow in the 
saeral region (S2,3,4) arises in the lateral 
grey horn but emerges via the ventral 
horn and the fibres constitute a pelvie 
splanehnie nerve. Eaeh nerve passes to its 
inferior hypogastrie plexus (left and right 
together making the pelvie plexus) and 
then to the walls of the pelvie viseera where 
these preganglionie fibres synapse in small 
ganglia before distribntion. On the left, pre- 
and postganglionie fibres pass snperiorly 
via the hypogastrie nerves to the superior 
hypogastrie plexuses and thenee to the left 


third of the transverse, left and sigmoid 
eolons, and the rectum via the branehes of 
the inferior mesenterie artery; some fibres 
run in the tissue of the left retroperitoneum 
and mesentery. 

8 Although not strietly part of the 
parasympathetie system, there are 
afferent (sensory) fibres running with the 
parasympatheties. In the vagus (X) there 
are general viseeral afferent fibres from the 
thorax and abdomen (transmitting pain, 
viseeral distension, ete.) which have their 
eell bodies in the inferior vagal ganglion 
and their eentral eonneetions probably 

in the nucleus solitarius or dorsal vagal 
nucleus. For pelvie sensation similar fibres 
reaeh saeral segments S2,3,4, with their eell 
bodies in the dorsal root ganglia before they 
enter the dorsal horn of the spinal eord. 

9 Other sensory fibres running with 
the parasympatheties are speeial viseeral 
afferents which deteet taste and ehanges in 
the baro- and ehemoreeeptors in the earotid 
sinus and body respeetively. 

10 The earotid sinus and body are 
snpplied by both the glossopharyngeal 
nerve (IX) and the vagus (X) with eell 
bodies in their respeetive inferior ganglia. 
Taste is earried in VII, IX and X. The eell 
bodies for taste in VII are in the genienlate 
ganglion, those in IX are the inferior 
glossopharyngeal ganglion, whilst those in 
X are in the inferior vagal ganglion. Gentral 
eonneetions are in the nucleus sohtarius (see 
summary table of eranial nerve nuclei and 
fibres). 
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Parasympathetie 
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Edìnger- 

Westphal 

nucleus 



Nervus 
intermedlus 


Superíor 

salivary 

nucleus 


Inferior 

salìvary 

nucleus 


Dorsal 
motor 
nucleus 
of vagus 

{X) 


Sup€rior 

orbital 

fissare 


Nerve to 

inferior 

oblique 


Short 
eìliary 
to eye 



To 

laerimal 

gland 


Laerimal 

(Va) 


Zygomatieo 

temporal 

(Vb) 


Nasopalatlne 


Greater 
palatine 
Lesser 
palatine 

Pharyngeal 


Ghorda 

tympani 


To anterior lingual 
and sublingual glands 

To submandibular gland 


Submandibular 

gangiion 


Middle 
eronial 
fossa 


Mandibular (Ve) 

Foramen ovale 



Aurlculotemporal 

(Ve) 



Parotid 

gland 


Gardiae 


S2 


S3 


S4 



Otie 

gangllon 


Pelvìe 

splanehnies 


Vagal trunks 


Note; 

Afferent and sympathetie nerves 
that travel with parasympatheties 
have been omitted for elarity 
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Parasympathetie 


Trìgemìnal ganglíon Parasympathetíe ganglía 

Va 

eíliary (via nasoeiliary n) 

^ Pterygopalatine (PPG) 

’ " (via maxillary & laerimal ns) 

Submandibular 

(via lingual) 

Otìe (via auriculotemporal) 



Gentral 

parasympathetíe 

nuclei 

III, VII, IX 


Superior 

eervieal 

ganglion 


Typieal 

ganglion 


Int eartoid 
Ext eartoid 


eìlìary & PPG 
>- submandibular & otìe 



Vìa nasoeiliary 


Edinger- 

VVestphal 

nucleus 




Eye 


^ to interi"'' “'^''''“eiliary 


Short eiliary nerves 


Zygomatieotemporal —► laerimal 


Via maxillary 
Greater petrosal 


Superìor 

salivary 

nucleus 

via nervus 
intermedius 

(VII) 



Ghorda 

tympani 


Submandibular 


Laerìmal 

gland 

Nose, palate, 
nasopharynx, 
sinuses 

Submandíbular, 

sublingual 

glands 


Inferíor 

salivary 

nucleus 

via tympanie 
braneh of IX 


Via auriculotemporal 


Lesser petrosal 




Otìe 


Parotid 

gland 


Typieal and speeifie eonneetions of the parasympathetie ganglia 
PPG: pterygopalatine ganglion 
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General 


AUTONOMIC NERVOUS SYSTEM 





Sympathetie 


Pai*asyrTìpathctíc earried 
on trigemìnal nerve 



Parasympathetíe 


Parasympathetíe 

)Earg(ion 

End organ supplied 
by parasympathetíe 


Involvement of eraníal nerves in autonomíc dìstrìbutíon 

Thís ìmages summarises how the eranial nerves 3,5,7 and 9 are involved In the distribution of both sympathetie 
and parasympathetie lìerves ín the head. Yellow boxes lllustra,ce the pathways for the earryíng of sympathetie 
fìbres by the oealomotor nerve and the ophthalmìe braneh of the trigeminal to levator palpebrae superioris ard 
the pupíl respeetively as shown more fully in “sympathetie supply to the eye” (figure XX). 

Pìnk boxes indieate the parasympathetie oucflow assoeíated with, and earried by, eranìal nerves 3,7 and 9 from 
their respeetive nudei - EdingerVVestphal nucleus,superior salívary and Inferior salivary nucleí. The ganglia 
(bluo) are whore eaeh of these parasympatheeie nerves synapso and beyond that, the distríbution of eaeh set of 
fìbres (green). Rnally, ín the mauve box are shown the three branehes of the erigeminal nerve that earry the 
post-ganglronìe parasympathetíe to their end organs. 
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AUTONOMIC NERVOUS SYSTEM 


Parasympathetie 


eilíary 

ganglion 




Parasympathetíe eonneetíons ín the head 

Thís eomposite Image siimmarises the pathvvays of the panasympathetie nerves leavlng thelr respeetive braln 
stem nuclei (EdíngerVVestphal Nucleus,superior and inferíor salivary) and hieehhíking on the eraníal net*ves 3, 
7 and 9 to reaeh theìr ganglia v/here they synapse. The branehes of the trigemínal nerve are then shown 
eanrying the fìbres to theír end organs. 
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Parasympathetie 
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EdírgerVVesephal 


Oculomotor n 


iO-l2Short 
dliary nerves 



2 SPEeiAL PARASYMPATHETieSTO EYE 

1. Short elllary nerves for pupll eonstrletion via inferlor dlvlsíon of 

2. Short elllary nerves for aeeommodaeìon via Inferlor divislon of II 


Superlor 
eervieal 
ganglíon of 
sympaehetie 
ehaln 
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Sympathetie 


Oeylomotor n (III) 


Levator palpebrae 
syperioris 


Internal earotid 
artery 




Superior 
eervieal 
ganglion of 
sympathetie 
ehain 


2 speeíal sympathetíes 

1. Long eiliary nerves for pupil dilatatìon via nasoeiliary nerve (Va) 

2. Levator palpebrae superioris for raising eyelid vìa superior division of 


Sympathetie supply to the eye 

In this image postganglionie sympatheties are leaving the superìor eervieal ganglion to be earried on the internal earotìd 
artery into the skull via the upper aspeet of the foramen lacerum.Within the cavernous sinus they leave the internal earotid 
artery and pass onto two separate nerves.They are earried on the snperíor division of ihe oculomotor nerve to reaeh the 
levator palpebrae superioris and, together with the somatie motor fìbres in the oculomotor nerve, they supply this muscle. 
The sympathetie nerves supply the smooth muscle that inserts into the upper tarsal plate. 

A seeond portion of the sympatheties fìbres leave the internal earotíd artery to pass onto the nasoeilíary nerve and then 
onto its two long eiliary branehes to reaeh ehe eye ball for pupillary dilatation. 
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AUTONOMIC NERVOUS SYSTEM 



Pathway$ for eranial outflow of parasympathetie nerves 


Craríd 

nerve 

Gentral nucleus 

Nerve earrying 
preganglionie fìbres 

Pathvvay & foramen 

Site of ganglion 

Name of ^nglion 

Nerve earrying 
post|anglioric f bres 

Organs supplied 

III 

Edinger-Westphal 

(midbrain) 

lll^ 

Nerve to ínferior 
oblique 

Cavernous sinus—> 
supenor orbital 
fìssare^ orbit 

Betvveen optie 

N & lat rectus 
ín apex of orbít 

eiliary 

Va 

Nasoeiliary & short 
eiliary 

eiliary muscle for 
aeeommodation. 

Circular muscle of 
pupil for eonstrietion 

VII 

SupeHor salivary 
(pons) 

Nervus intermedius 
—> VI l^ greater 
petrosal N-» N of 
pterygoid eanal 

Internal acoustk 

meatus—> middle ear—> 
middle eranial fossa 
pterygoid eanal 

Pterygopabtine 

fossa 

Ptery fo pa 1 at íne 

Vb 

(maxillar/ branehes) 

Vb (infra^orbital -> 
lygomatie -> 2 - 
temporal) —> Va 
(laerimal) 

Mucosal glands of 
nose» na$opharynx, 
sinuseSf soft palate 

Laerimal gland 

VII 

SupeHor salivary 
(pons) 

Nervus intermedías 

Vll-^ ehorda 
tympani —> lingual N 

Internal acoustic 

meatus—> middle ear 
—»petrotympanie 
fìssure—> Infratemporal 
fossa 

Bebvv lingual N 
on hyoglossus 

Submandibular 

Ve (lingual) 

Submandibular, 
sublingual, ant. 
linguafmucosal 
glands on side of 
tongue 

IX 

Inferior salivary 

(medulla) 

IX^ 

tympanie braneh 
lesser petrosal N 

Middle ear ^middle 

eranial fossa —> f. ovale 

Bebw f ovale 
on N to tensor 
tympani & palati 

Oek 

Ve 

(auriculotemporal) 

Parotid gland 

IX 

Inferior salívary 

(medalla) 

Pharyngeal & 
laryngeal branehes 

Direet to oropharynx 
& pest third of tongue 

In muccsa of 
oropharynx & 
post third of 
tongue 



Mucosal glands of 
oropharynx, post third 
of tongue 

X 

Dorsal motor 

(medulld) 

X (Va|Us) 

Cardiac branehes from 
neek—> plexus on 
oescphagus 
abdomen 

On target 
organs 



All viseera of tlìorax & 

abdomen —) 2/3 aeross 

transverse eolon 
(52,3»4 for rest) 
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LaeHmal n 


Levator 

palpebrae 

siiperioris 


Ophthalmie 


Laerimal 
gland 


Edìnger-Westphal nucleus 
Oculomotor n (III) 


Int 

earotìd 

artery 


Trígeminal n 


Zygomatieo^ 
temporal n 



■ Craníal nerves 

■ Parasympathetie 

Ll Sympathetie 

ooopossible alternative 
pathway for 
sympathetie 


Zygomatieo- 
faeial n 


Sup 

eervìeal 

ganglion 


Greater 
petrosal n 


Middle/ant 
alveolar ns 


Post sup 
alveolar n 


Gtr & Lssr 
palatine ns 


Pterygomaxillary 

fi$sure 


To parotìd 
gland 


N of pterygoid eanal 


To 

sublíngual 

gland 


Faeial 1^'^ 
artery 

To 

submandibular 
gland 


Faeial (VI1} 
from stylo* 
mastoid F 


Faeial n (VII) 


Nervus 

intermedms 

Jugular foramen 

Glosso- 
pharyngeal n 


lympanie 
br of IX 































































































AUTONOMIC NERVOUS SYSTEM 


Taste 


Summary of taste 

The sensation of taste originates in taste 
buds in the mucosa o£ the tongue and 
oropharynx. The buds are surrounded 
by the endings of the gnstatory nerves 
which transmit taste as speeial viseeral 
afferent sensation to the nucleus of the 
tractus solitarius in the brain stem. The 
three eranial nerves involved are faeial 
(VII), glossopharyngeal (IX) and vagus 
(X) and the eell bodies for taste are in the 


genienlate, inferior glossopharyngeal and 
inferior vagal ganglia respeetively. 

Taste buds are found as follows: 

1 As single buds in the mucosa. 

2 In fnngiform papillae on the anterior 
two-thirds of the tongue. 

3 In the grooves around vallate papillae 
which are just anterior to the sulcus 
terminalis of the tongue. 

4 In foliate papillae on the sides of the 
anterior two-thirds of the tongue. 


Position of taste bud 

Type of bud 
(1,2, 3,4 as above) 

Nerve supply 

Anterior two-thirds of tongue 

1.2,4 

Ghorda tympani (VII) 

Garried by lingual N 

Assoeiated with posterior third of tongue 

1.3 

Glossopharyngeal 

Posterior wall of oropharynx 

1 

Glossopharyngeal 

Palatoglossal arehes 

1 

Glossopharyngeal 

Oral aspeet of soft palate 

1 

Lesser palatine (maxillary division 
of trigeminal) and glossopharyngeal 

Anterior surface of epiglottis and valleculae 

1 

Internal laryngeal braneh of 
superior laryngeal nerve (vagus) 



Dístríbutìon of autonomìcs of head and neek 

This complex for “referenee only diagram” is for those who want to see the global 
arrangement of the antonomies in the neek and head. Parasympatheties are shown in red. 
Granial nerves earrying the pre- or postganglionie fibres are shown in blaek. Sympatheties 
are shown in yellow. Interrnpted yellow lines indieate probable additional pathways for 
sympatheties [see p. 86, left-hand page) 
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Vagus 

nerves 



Parasympathetìe 

Sympathetíe 


Saeral 

splanehnies 


Left hypogastrie n 


Abdomìnal autonomìcs 

RP 

Renal plexus 

GSN 

Greater splanehnie nerve 

SRP 

Suprarenal plexus 

LRSN 

Lesser splanehnie nerve 

AAP 

Abdominal aortie plexus 

LTSN 

Least splanehnie nerve 

IMP 

Inferior mesenterie plexus 

CG 

Coeliac ganglion 

SHP 

Superior hypogastrie plexus 

ARG 

Aortieorenal ganglion 

IHP 

Inferior hypogastrie plexus 
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AUTONOMIC NERVOUS SYSTEM 


Abdominal autonomics 


Abdomínal autonomìcs 

The greater splanehnie nerve (T5-9) 
snpplies the eoeliae and aortieorenal ganglia 
and the snprarenal gland with preganglionie 
sympathetie fibres. 

The lesser splanehnie nerve (T10,ll) 
snpplies the aortieorenal ganglion with 
similar fibres. 

The least splanehnie nerve (T12) snpplies 
the renal plexus with similar fibres. 

Eaeh of the splanehnie nerves pierees 
the crura of the diaphragm to enter the 
abdomen. They eaeh earry efferent and 
afferent fibres. 

The eoeliae ganglia lie on eaeh side of 
the eoeliae trunk. They are supplied by 
preganglionie sympathetie fibres from the 
greater splanehnie nerves. Postganglionie 
sympathetie fibres leave these ganglia and 
form the eoeliae plexus. 

The eoeliae plexus eonneets the eoeliae 
ganglia aeross the midline; it surrounds 
the eoeliae truck and extends down to 
beeome the superior mesenterie plexus. The 
eoeliae plexus also reeeives preganglionie 
parasympathetie fibres from the vagus 
nerves. The fate of these fibres, both 
sympathetie and parasympathetie, is 
twofold. Many leave the plexus on branehes 
of the eoeliae trunk to be distribnted to the 
bowel and other organs such as liver and 
spleen. Others pass downwards to reaeh 
other plexuses before being distributed 
similarly. 

The aortieorenal ganglia are partially 
detaehed parts of the eoeliae ganglia, lying 
just inferiorly. They contribute to both the 
eoeliae and renal plexuses. As with the 
eoeliae ganglia, sympathetie fibres leaving 
these ganglia are postganglionie. 

A renal plexus surrounds the beginning 
of eaeh renal artery. It has postganglionie 
sympathetie contributions from the eoeliae 
and aortieorenal ganglia and preganglionie 
contributions from the least splanehnie 
nerve and the first lumbar splanehnie 
nerve. It has a few small ganglia for 
these preganglionie fibres to synapse. 

In addition it has both sympathetie and 
parasympathetie contributions from the 


eoeliae and abdominal aortie plexuses. It 
supplies mainly the kidney and upper ureter 
with sympathetie and parasympathetie 
fibres although the function of the latter 
fibres is not elear. 

The superior mesenterie plexus around 
the superior mesenterie artery is a 
downwards extension of the eoeliae plexus. 
Its mixed sympathetie and parasympathetie 
fibres are distributed on this artery. 

The abdominal aortie (intermesenterie) 
plexus lies on the aorta between the 
snperior and inferior mesenterie arteries. 

It is eonneeted above to the eoeliae ganglia 
and plexus, aortieorenal ganglia and vagus 
nerves; below, it is in continuity with the 
inferior mesenterie and superior hypogastrie 
plexuses. It also has preganglionie 
sympathetie input from the first and seeond 
lumbar splanehnie nerves. 

The vagus nerves enter the abdomen via 
the oesophageal opening and distribnte 
to abdominal organs and the bowel as far 
as two-thirds along the transverse eolon 
via the eoeliae and snperior mesenterie 
plexuses. These preganglionie fibres synapse 
in small ganglia in the walls of the organs 
or bowel. 

The inferior mesenterie plexus 
surrounds the beginning of the inferior 
mesenterie artery and is supplied by the 
abdominal aortie plexus with additional 
preganglionie sympathetie input from the 
seeond and third lumbar splanehnie nerves. 
Parasympathetie fibres from the saeral 
outflow (S2,3,4) aseend via the left inferior 
and superior hypogastrie plexuses to be 
distributed with the sympathetie fibres on 
branehes of the inferior mesenterie artery. 

The suprarenal plexus on eaeh side is 
snpplied by the greater splanehnie nerve 
and a braneh from the eoeliae ganglion. 

The majority of sympathetie fibres reaehing 
it are preganglionie to the medulla. There 
is no parasympathetie supply to the 
suprarenal gland. 

The lumbar splanehnies are sympathetie 
preganglionie fibres that leave the 
sympathetie ehain to supplement the 
thoraeie splanehnies. L1 joins the renal 
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plexus, Ll, L2 the abdominal aortie plexus, 
L2,L3 the inferior mesenterie plexus and 
L3,L4 the superior hypogastrie plexus. 

The superior hypogastrie plexus lies 
over and just below the bifurcation of the 
aorta. It is supplied by fibres continuing 
down from the abdominal aortie plexus 
(postganglionie) and the third and fourth 
lumbar splanehnie nerves (preganglionie). 

It eontains a few small ganglia before 
forming left and right hypogastrie nerves 
which pass down to the inferior hypogastrie 
plexuses. It supphes the iliae vessels via 
the iliae plexuses and the ureter. It also has 
pelvie parasympatheties (S2,3,4) aseending 
through it on the way to the inferior 
mesenterie artery to supply bowel from the 
left side of the transverse eolon downwards. 

There is an inferior hypogastrie plexus 
on eaeh side wall of the pelvis. The two 
together make the pelvie plexus. They 
are supplied by pre- and postganglionie 
sympathetie fibres running in the 
hypogastrie nerves from the superior 
hypogastrie plexus and are supplemented 
by the first and seeond saeral splanehnies 
(preganglionie sympathetie) and the pelvie 
splanehnies (parasympathetie). They 
eontain small ganglia for the synapses of 
any remaining preganglionie sympathetie 
fibres. The postganglionie sympathetie 
outflow from this plexus runs on arteries 
to give vasomotor supply and motor fibres 
to vas, seminal vesieles, prostate, anal and 
bladder sphineters and to inhibit peristalsis. 
General viseeral sensory fibres arising 
in the upper rectum and body of uterus 
travel with both the sympatheties and 
parasympatheties. 

The saeral splanehnies are sympathetie 
preganglionie fibres that leave the 
sympathetie ehain to supplement the pelvie 
sympatheties. S1 and S2 join the pelvie 
plexus or hypogastrie nerve on eaeh side. S3 
and S4 from eaeh side form a plexus on the 
median saeral artery. 

The pelvie splanehnies are the caudal 
parasympathetie outflow (S2,3,4) and these 


fibres join the inferior hypogastrie plexuses 
before distribution either on arteries or 
lying free in the retroperitoneum. The 
fibres are preganglionie and synapse in 
the walls of the organs they supply. They 
are motor to large bowel beyond the left 
third of the transverse eolon, bladder and 
uterus. They also earry general viseeral 
sensory fibres from some pelvie organs 
(bladder, proximal urethra, ampulla of 
rectum, anal eanal, cervix of uterus, upper 
vagina and prostate). Aseending mostly 
from the left inferior hypogastrie plexus, 
are those fibres mentioned above that 
supply parasympatheties to the left large 
bowel beyond the distribution of the 
vagus. Some of these fibres pass through 
the superior hypogastrie plexus and then 
the inferior mesenterie plexus to reaeh the 
inferior mesenterie artery, whilst others 
may run direetly to the left eolon via the 
retroperitoneum. 

Notes: 

1 The neurotransmitter substance 
is aeetyleholine at the endings of all 
preganglionie autonomic nerves whether 
sympathetie or parasympathetie and also 
at the postganglionie parasympathetie 
endings. All these endings are termed 
eholinergie. All postganglionie sympathetie 
endings have either noradrenalin or 
adrenalin as the neurotransmitter except 
sweat glands which are eholinergie. 

2 Unless mentioned above as speeifie 
aetions, the sympathetie efferent (motor) 
fibres cause vasoeonstrietion, inhibit 
intestinal peristalsis and glandular aetivity. 
The parasympathetie efferent (motor) 
fibres, however, cause glandular seeretion 
and intestinal peristalsis but are inhibitory 
to the pylorie and ileoeaeeal sphineters. 
There are also speeifie aetions of penile/ 
elitoral ereetion and eontraetion of the 
bladder and uterus. 


90 




5: GRANIAL NERVES 


Olfaetory nerve (I) 94 

Optie nerve (II) 94 
Oenlomotor nerve (III) 96 
Troehlear nerve (IV) 96 
Trigeminal nerve 

Ophthalmie division (Va) 98 
Maxillary division (Vb) 100 
Mandibnlar division (Ve) 102 
Abdneent nerve (VI) 104 
Faeial nerve (VII) 106 
Vestibnloeoehlear nerve (VIII) 108 
Glossopharyngeal nerve (IX) 108 
Vagns nerve (X) 110 

Aeeessory nerve (XI) 112 
Hypoglossal nerve (XII) 112 

Note: Apart from eranial nerves 1 and II, 
ivhieh elearly arise from speeifie sensory 
areas and their fibres pass direetly to the 
brain, a nomenelatnre has been used to 
deseribe eaeh nerve as arising eentrally in 
the brain and passing out to its terminal 


branehes irrespeetive of ivhether the nerve 
earries sensory, motor or a eombination of 
fibres. Sympatheties have generally been 
omitted except in assoeiation ivith eranial 
nerves III and Va tvhere they have speeifie 
functions and are earried by a braneh of the 
eranial nerve. 


Colour eoding in figures 

• Somatie motor—blaek 

• Somatie sensory—blaek 

• Speeial viseeral motor (branehial muscles) 
—blue 

• Speeial viseeral sensory (taste and arterial 
reeeptors)—green 

• General viseeral motor 
(parasympathetie)—red 

• General viseeral sensory 
(parasympathetie)—green 

• Speeial senses—blaek 

• Sympathetie—yellow 
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Summary table of nuclei & fibres of eraníal nerves 




Speeíal vtseeral motor 

General vtseeral motor 






Somatíe moeor 

(branehíal) 

(parasy mpath eeíe) 

General víseeral sensory 

Speeíal víseeral sensory 

Somaeíe sensory 

Speetal senses 

1 







Smell 

Ljmbíe system 

II 







Síght 

Latgenículate body 

III 

Nu: Oculomotor 


Nu: Edlnger-We5tphal 






Reeeí (sup, med> rnf), ínf oblíque, 


Gliary ganglion 






lev2tor palpebrae 5uperíoris 


eílíary body & mu5cle, 
sphíneter pupíllae 





IV 

Nu;Trochlear 

Sup oblíque 







V 


Nu: Motor of trígemínaJ 




Nu: Sensory of V 




M of mastíeation, mylohyoíd, 




Meseneephalíe: propríoeeptíon 




ant dígastríe, tensors palati & 




Maín: couch 




eympaní 




Spínal: paín & cemperacure 

ForV (faee, orbit, congue) 


VI 

Nu: Abducent 

Lat rectus 







VII 


Nu: Faeíal 

Nu: Sup saJívary 


Nu; So)ítaríu5 

Nu: Sensory ofV 




M of faeíal eKpressíon, 

Peerygopo/otine & 


ehorda tympaní 

Some skín of exc audítory 




buccínator. post dígastríe, 

sabmandibalor gongfío 


Taste: ant 2/3 tongue 

meacus & eympanre membrane 




stylohyoíd, scapedíus 

Laerímal, submandíbular, 
sublíngual & palaeíne glands 





VIII 







Hearíng: 2 Nu 
Equílíb:4 Nu 

IX 


Nu:Amblguus 

Nu: Inf salivary 


Nu; Solítaríu5 

Nu: Sensory ofV 




Scylopharyngeus 

Otíe gangfíon 


Taste: post 1/3 congue, 

Post 1/3 congue, palate, 





Parotíd,glands ín post 1/3 


vallate papíllae, oropharynx; 

pharynx, tonsíLmíddle ear 





tongue & oropharynx 


baro- & ehemoreeeptors 



X 


Nu:Amblguus 

Nu: Dorsal motor of 

Nu: Solltaríus or dorsal 

Nu; So)ítaríu5 

Nu: Sensory ofV 




M of pharynx, upper 

vagu5 

sensory of vagu5 

Taste: vallecula & epígloteís; 

Small area of skin behínd 




oesophagus, palate, larynx 

Cardíac & víseeral muscle 

From heart, lungs & 

baro- & ehemoreeeptors 

aurícle, ín ext audítory meacus 




(from eraniai XI) 

ín thorax & abdomen 

abdomínal víseera 


& on ear drum; pharynx; larynx 


XI 

Nu: Lat roots C1-5 

Nu:Amblguus 







Stemoeleídomastoíd & trapezí^s 

M of palaee & pharynx vìa vagus 






XII 

Nu: Hypoglossal 

M of tongue (not palatoglossu5) 







NB 

Motor nucleí for skeletal muscle 

Motor to mu5cles of branehíal 

Motor nerves synapse in 

From heart, lungs & guc 

Taste; baro* & 

From skín & membranes. Cell 



Cell bodíes ín CNS 

orígín. Cell bodíes ín CNS 

parasympathetie ganglía 


ehemoreeepeors 

bodíes oucside CNS except 
mesaneephalíe 






All sensory fìbres relay to: motor nucleí, cerebellum, opposíee chalamus —»• sensory corcex 


CNS = eentral nervous system;M = muscles; Nu = nucleus 








GRANIAL NERVES 


Cavernous sinus 


Laerìmal Superíor orbítal flssure 


Frontal 


Nasoelllary 


Inf 

ophthalmìe 

veln 



Inferlor 

orbital 

físsure 


Foramen 

lacerum 


Int earotìd 
artery 



ANTERIOR 


POSTERIOR 


Lateral vìew of left cavernous sinus as a simplified box shape 
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Olfaetory nerve 


GRANIAL NERVES 


Optle nerve 


Olfaetory traets 

Medial 

Laeeral 



Olfaetory 

bulb 



eríb'iform 

plate 


Olfaetory nerve (I) 



Optíe nerve (II) 


Lateral 

genículate 

body 







Olfaetory nerve 


GRANIAL NERVES 


Optie nerve 


OLFAGTORY NERVE (I) 

From: Olfaetory epithelium 
To: Olfaetory cortex 
Contalns: Speeial sense (smell) 

The olfaetory epitheliom lines the superior 
surface of the superior eoneha, upper 
medial nasal septum and inferior surface of 
the eribriform plate of the ethmoid bone. 
The fibres of the olfaetory eells run in the 
submucosa to pass through the eribriform 


plate of the ethmoid bone where they 
synapse in the olfaetory bulb which lies 
on its superior surface. The bulb leads 
posteriorly to the olfaetory traet which lies 
in the anterior eranial fossa on the inferior 
snrfaee o£ the frontal lobe and eonveys 
fibres to the anterior olfaetory nucleus 
(in the posterior aspeet o£ the olfaetory 
bulb), to the prepiriform cortex, anterior 
perforating substance and septal areas. 


OPTie NERVE (II) 

From: Retina 

To: Lateral genienlate body 
Contains: Speeial sense (sight) 

The ganglion eells of the retina pass fibres 
out o£ the globe of the eye via the optie 
dise to enter the optie N which passes 
throngh the orbit within the dural sheath 
and within the eone of muscles. The nerve 
passes through the optie eanal in the body 
of the sphenoid bone into the middle 
eranial fossa where it lies medial to the 
anterior elinoid proeess. The ophthalmie 
artery lies inferior to it in the eanal and 


runs forwards to pieree the dura around 
the nerve inferomedially about lem behind 
the eyeball. The nerve continues posteriorly 
at first lateral to, then superior to, the sella 
turcica where it forms the optie ehiasma. 
Fibres from both eyes are distributed to 
eaeh optie traet with medial retinal fibres 
(temporal visual fields) erossing to the 
opposite side. Eaeh traet passes from the 
posterolateral angle of the ehiasma, lying 
lateral to the pituitary in£undibulum, to run 
lateral to the eerebral pednnele and medial 
to the uncus of the temporal lobe to reaeh 
the lateral geniculate body. 
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Oculomotor nerve 


GRANIAL NERVES 


Troehlear nerve 


Sympathetie 
from internal 
earotid 
artery 

III 

nucleus | 

Edinger-#^ /níer- Posterior 

Westphal peduncular eranial 
nucleus fossa fossa 



Middle 

eranial 

fossa 


Levator palpebrae 
syperions 

Superior rectus 


Medial rectus 


Superior 

division 


Inferior rectus 
Inferior obllque 


Inferìor 

division 


eílíary 
ganglíon' 


eiliary body 
Sphíneter pupillae 
Uveal traet glands 



Oculomotor nerve (III) 


Saperior 

orbítal 



Superior oblique 


Troehlear nerve (IV) 
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Oculomotor nerve 


GRANIAL NERVES 


Troehlear nerve 


OCULOMOTOR NERVE (III) 

From: Oculomotor nucleus (somatie motor) 
and Edinger-Westplial nucleus (general 
viseeral motor), ventral to eranial part of 
aqueduct in midbrain 
To: Terminal brs 

Gontains: Somatie motor & general viseeral 
motor (parasympathetie) 

This nerve emerges medial to the eerebral 
peduncle in the interpeduncular fossa to 
reaeh the middle eranial fossa. It runs 
forvvards in elose lateral relation to the 
posterior eommnnieating artery below the 
margin of the tentorinm eerebelli. It pierees 
the dura lateral to the posterior elinoid 
proeess to enter the roof of the eavernons 
sinus lying initially high in its lateral wall. 

It deseends, passing medially over the 
troehlear N and nasoeiliary braneh of 


the ophthalmie division of the trigeminal 
N. It then enters the orbit throngh the 
snperior orbital fissnre within the tendinons 
ring having divided into snperior and 
inferior divisions at the anterior end of 
the eavernons sinus. The superior division 
runs lateral to the optie N on the inferior 
snrfaee of the snperior rectus, passing 
throngh this muscle to terminate in levator 
palpebrae snperioris. This division earries 
sympathetie supply to this muscle from 
the internal earotid artery in the eavernons 
sinus. The inferior division divides into 
terminal branehes shortly after passing 
throngh the tendinons ring, the nerve to 
inferior oblique earrying the general viseeral 
motor fibres (parasympathetie) to the eiliary 
ganglion. This lies posteriorly in the orbit 
inferolateral to the optie N. 


5 


TROeHLEAR NERVE (IV) 

From: Troehlear nucleus in floor of 

aqueduct in dorsal midbrain, level with 
upper part of inferior colliculus 
To: Terminal brs 
Gontalns: Somatie motor 

The fibres decussate within the snbstanee 
of the midbrain to appear on the opposite 
side. The nerve emerges dorsally and passes 
lateral to the snperior eerebellar pednnele 
and then around the lateral aspeet of the 
midbrain in the middle eranial fossa to lie 


just above the superior border of the pons. 
It runs below the edge of the tentorinm 
eerebelli between the posterior eerebral and 
the snperior eerebellar arteries. It enters 
the roof of the cavernous sinus and then 
onto its lateral wall where it is erossed 
medially by the oculomotor N from above 
down before entering the orbit throngh 
the snperior orbital fissnre snperolateral to 
the tendinons ring. It runs medially above 
levator palpebrae snperioris to terminate as 
it pierees snperior oblique. 
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Trigeminal nerve (Va) 


GRANIAL NERVES 


Nucleí: 

Meseneephalìe 
ehief sensory 
Spínal 



Tentorìal nerves 
Frontal 


Supra-orbital 
noteh 


e 




Superíor 

orbitai 

físsare 


Laerímal 


e 


via zygomatieotemporal 
^ from pterygopalatine ■ 
ganglion 


Nasoeìlíary 


Sympathetie 
from internal 
earotid artery 


Via oculomotor 



infratroehlear 

(skin adjaeent to 
medial canthus) 


Ntiso/ 

eartiiage 


Supra-orbltal 

(frontal sealp skin) 

Supratrochlear 

(skin above medial 
canthus) 


(skin above lateral 
canthus) 

Laerimal gland 


Few to eornea 


Dilator pupillae 


Gornea, selera, 
iris, eiliary body 

Vasoeonstrietion to eye 

Sphineter pupillae. 
eiliary body 


Posterìor ethmoìdal 

(sphenoid and posterior 
ethmoìdal sinuses) 


Anterior and middle 
ethmoidal sinuses 


Dura in anterior 
eranial fossa 


Upper anterior (medial 
and lateral) nasaì mucosa 


External nasal 
(skin of nose) 


Trígemìnal nerve—ophthalmìe dìvìsìon (Va) 
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GRANIAL NERVES 


Trigeminal nerve (Va) 


TRIGEMINAL NERVE—OPHTHALMIG 
DIVISION (Va) 

From: Terminal nuclei are ehief sensory 
(touch), meseneephalie (proprioeeption) 
and spinal (pain & temperatnre). They 
lie in pons, midbrain & medulla/upper 
eervieal eord respeetively 
To: Terminal brs 
Contalns: Somatie sensory 

The sensory root of the trigeminal N 
emerges from the ventral surface of the 
upper pons to enter the middle eranial 
fossa from where it passes to the trigeminal 
ganglion which lies in Meekel’s eave, a 
prolongation of dura at the apex of the 
petrous temporal bone. The ophthalmie 
division leaves the trigeminal ganglion 
and runs forwards in the lateral wall of 
the cavernous sinus below the troehlear N 
and is erossed medially by the oculomotor 
N. It divides into three terminal branehes 
which pass through the superior orbital 
fissure separately. (Note: The meseneephalie 
nucleus is unusual in that it reeeives primary 
neurones that do not have the eell bodies in 
the ganglion but in the nucleus itself.) 

Frontal N. Runs superolateral to the 
tendinous ring into the orbit where it 
continues forwards and medially above 
levator palpebrae superioris, to divide into 
terminal branehes which leave the orbit 
over its superior margin through similarly 
named notehes. 

Laerimal N. Runs lateral to the tendinous 
ring into the orbit. It passes laterally, elose 
to the periosteum of the orbital plate of 
the frontal bone, to supply the laerimal 
gland and adjoining conjunctiva. It then 
leaves the orbit over its superolateral 
margin to supply the lateral upper eyelid. 


In its course it earries parasympathetie 
fibres from the pterygopalatine ganglion 
via the zygomatieotemporal braneh of the 
maxillary N (Vb) to the laerimal gland and 
sympathetie fibres from the nearby laerimal 
artery. 

Nasoeiliary N. Runs within the tendinous 
ring between superior and inferior division 
of the oculomotor N, erossing superior 
to the optie N to lie over the medial 
rectus. It leaves the muscular eone giving 
terminal branehes before rnnning throngh 
the anterior ethmoidal foramen in the 
ethmoid bone on the medial orbital wall as 
the anterior ethmoidal N. It traverses the 
anterior ethmoid sinus to run through its 
roof and onto the superior surface of the 
eribriform plate beneath the dura of the 
anterior eranial fossa which it supplies. It 
passes through the plate again lateral to 
the erista galli onto the medial wall of the 
nose, first on the perpendicular plate of the 
ethmoid and then on the inner surface of 
the nasal bone. It passes into the skin of 
the nose beneath the inferior margin of the 
nasal bone as its terminal sensory braneh— 
the external nasal N. 

Short eiliary Ns. Eaeh of these 8-10 nerves 
emerges from the eiliary ganglion with a 
sensory eomponent from the nasoeiliary 
N, postganglionie parasympathetie fibres 
from the oculomotor N and sympathetie 
fibres which pass direetly from the internal 
earotid artery in the cavernous sinus. 

Long eiliary Ns. Eaeh of the 2-3 nerves has 
sensory fibres from the nasoeiliary N and 
sympathetie fibres for the dilator pupillae 
that are earried by the nasoeiliary N from 
the internal earotid artery in the cavernous 
sinus. 
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Trigeminal nerve (Vb) 


GRANIAL NERVES 


Laerìmal 
gland 

via laeriimal 
net've 


Menìngeal 
(to front of middle 
eranial fossa) 



Nucleh 
Meseneephalie 
ehief sensory 
Spínal 



Zygomatieotemporal 

(skín of hairless temple) 

Zygom at í eofaeí a I 

(skin of upper eheek) 


fnfra-orbital 

foramen 

- 9 — 


Skin belovv eye, 
upper eheek 


Ganglionie 

eonneetions 


Pterygo- 

palatine 

ganglion 


Posterior 
superíor 
alveolar 
(maxillary sinys, 
molar teeth) 


Mìddle 

superíor 

aiveolar 

(premolars» 
maxillary sinus) 


Greater 

petrosal 

vía nerve 
of pteiygoíd 
eanal 


Lesser 
palatine 
foramina 


Sp/?enopa/offne 

foramen 


Nasopaíatine 



Anteríor 

superior 

alveolar 

(eanines, ineisors, lovver lateral 
nasal walL maxíllai7 sínus) 

Postero-ìníerior 
nasal septum 
Anterìor hard palate 

Nasal and 
. palatine glands 


Posterìor superior nasal 

(lateral and medlal) 



T aste 


Hard palate 


Nasal 

glands 


Pafoto- 

voginal 

eanol 


Pharyngeal 


Palatìne glands 
^ Taste 
^tera^£ostenoHnferio^iasa^ 

-V 


Nasal 

glands 


Soft palate, tonsil 


Palatine glands 


Pharyngeal 

glands 


Trigeminal nerve—maxillary division (Vb) 
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GRANIAL NERVES 


Trigeminal nerve (Vb) 


TRIGEMINAL NERVE—MAXILLARY 
DIVISION (Vb) 

From: Terminal nnelei are ehief sensory 
(toneh), meseneephalie (proprioeeption) 
and spinal (pain & temperatnre). They 
lie in pons, midbrain & medulla/upper 
eervieal eord respeetively 
To: Terminal brs 
Gontains: Somatie sensory 

(See ophthalmie division for course to the 
trigeminal ganglion.) The nerve leaves the 
ganglion to run low down in the lateral 
wall of the eavernons sinus before passing 
onto the floor of the middle eranial fossa 
and it then exits throngh the foramen 
rotundum in the greater wing of the 
sphenoid bone. It runs into the upper 
pterygopalatine fossa, giving branehes 
via the pterygopalatine ganglion before 
passing into the orbit via the inferior orbital 
fissnre to beeome the infraorbital N. The 
pterygopalatine ganglion is snspended from 
the maxillary N by one or two roots and 
reeeives parasympathetie fibres from the 
greater petrosal N in the pterygopalatine 
fossa which are distributed with the 
terminal branehes as shown. 


the faee having passed throngh the infra- 
orbital foramen which is the eompleted 
continuation of the infra-orbital groove. 

Zygomatie N. Passes snperiorly out of the 
pterygopalatine fossa through the inferior 
orbital fissure to run in the lateral orbit 
ontside the eone of muscles. It terminates 
on the lateral orbital wall as faeial and 
temporal branehes which pass throngh 
nnnamed eanals in the zygomatie bone to 
reaeh the skin over the zygomatie bone and 
hairless temple respeetively. 

Nasopalatine (previously sphenopalatine) N. 
Passes throngh the sphenopalatine foramen 
to enter the posterior upper nasal eavity to 
end as terminal branehes. 

Pharyngeal N. Branehes of this nerve leave 
the pterygopalatine ganglion and pass 
throngh the palatovaginal eanal to supply 
sensation and seeretomotor fibres to the 
nasopharynx. 

A few fine branehes from the ganglion also 
supply the sphenoid and ethmoid sinnses 
with sensation and seeretomotor fibres. 


5 


Infra-orbital N. Passes laterally aeross the 
posterior aspeet of the palatine bone and 
maxilla to pass throngh the inferior orbital 
fissure and to run into the infra-orbital 
groove in the orbital surface of the maxilla. 
It terminates in branehes in the skin of 


Note: Other branehes pass throngh 
foramina as indieated. Sympatheties have 
been omitted from the distribution of 
the pterygopalatine ganglion to avoid 
eomplieating the diagram. 
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Trigeminal nerve (Vc) 


GRANIAL NERVES 


Nucleí: 

Meseneephalìe 
Maín sensory 
Spínal 


Motor 


Middle eranial 
fossa dura 


Foramen 

ovale 


Nervus spinosus 


Foramen spinosam 
or foramen ovale 



Medial 
pterygoid 

Tensor 
tympani 

Tensor 
veli 
palatini 

Hairy 

temporal skin 


Parotid 

gland 


Post^ 



^ Temporalis 
e Lateral pterygoid 


e Masseter 


Lateral gum 
Inner eheek 
mucosa 
Skin of 
ìovver eheek 

Anterior 2/3 
tongue 


Floor of 
mouth, 
inner gums 

Taste 

Sublìngual gland 
Submandibular gland 


Sphenomandibalar 
ligament 


Mylohyoíd 


Ant 


Inf 


Mylohyoid 
Anterior belly 
of digastrie 


Skin of ehin 
and lower lip 


Trígeminal nerve—mandibular dívision (Ve) 
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GRANIAL NERVES 


Trigeminal nerve (Vc) 


TRIGEMINAL NERVE—MANDIBULAR 
DIVISION (Vc) 

From: Terminal nnelei are ehief sensory 
(toneh), meseneephalie (proprioeeption) 
and spinal (pain & temperatnre). They 
lie in pons, midbrain & medulla/upper 
eervieal eord respeetively. Motor nucleus 
(branehial mnseles) is in upper pons 
To: Terminal brs 

Gontains: Somatie sensory & speeial viseeral 
motor (branehiomotor) 

(See ophthalmie division for course to the 
trigeminal ganglion.) The smaller motor 
root leaves the ventral pons anteromedial 
to the sensory root. The sensory root 
leaves the ganglion from its lateral part 
and passes, after a short course over the 
greater wing of the sphenoid bone, throngh 
the foramen ovale. The motor root passes 
under the ganglion and unites with the 
sensory root just beyond the foramen ovale. 
The nerve that is so formed passes into 
the infratemporal fossa between tensor 
veli palatini and lateral pterygoid. It has 
a short course of 3-4mm before dividing 
into anterior and posterior divisions which 
provide terminal branehes. 

Anterior dívísíon 

Deep temporal Ns. Usually two run above 
the lateral pterygoid, over the infratemporal 
erest and on the squamous temporal and 
greater wing of the sphenoid bones deep to 
temporalis to supply it. They lie with their 
assoeiated vessels deeply in the temporal 
fossa. 

Lateral pterygoid Ns. Pieree the muscle 
direetly to supply it. 

Masseter N. Runs laterally over the lateral 
pterygoid and over the mandibnlar noteh 
to pieree the deep surface of the muscle to 
supply it and the temporomandibular joint. 

Buccal N. Runs forwards over lateral 
pterygoid and lies deep to temporalis, the 
mandible and masseter. It runs throngh 
buccinator to supply a small area of 
overlying skin. The nerve is sensory only. 


Posterìor dìvìsíon 

Auriculotemporal N. Passes posteriorly, 
briefly dividing to eneirele the middle 
meningeal artery, before running between 
the neek of the mandible and the 
sphenomandibular ligament. It winds around 
the neek of the mandible to pass laterally 
and then snperiorly lying between the 
temporomandibnlar joint and the external 
anditory meatus deep to the parotid gland. 

It terminates at the upper border of the 
gland as branehes. The nerve reeeives general 
viseeral motor fibres (parasympathetie) from 
the lesser petrosal N via the otie ganglion 
which lies snspended from the nerve to 
tensor tympani near the foramen ovale. 

Lingual N. Passes forwards and inferiorly to 
lie between lateral pterygoid and tensor veli 
palatini and then between medial pterygoid 
and the ramus of the mandible. It lies just 
beneath the mucous membrane of the mouth 
posteromedial to the third molar tooth. It 
passes lateral to styloglossus and hyoglossus 
and runs at first lateral, then inferior and 
then medial to the submandibular duct. 

It terminates over the lateral aspeet of the 
anterior two-thirds of the tongue. It is joined 
2 em anterior and inferior to the foramen 
ovale by general viseeral motor fibres of 
the ehorda tympani which synapse in the 
submandibular ganglion. This ganglion, 
which is suspended from the nerve by 
two roots, lies on hyoglossus above the 
submandibular gland. The ehorda tympani 
also earries speeial viseeral sensory (taste) 
fibres baek to their eell bodies in the 
geniculate ganglion in the middle ear. 

Inferior alveolar N. Passes deep to 
lateral pterygoid to lie between the 
sphenomandibnlar ligament and the 
ramus of the mandible before entering the 
mandible via the inferior alveolar foramen. 
It terminates as cutaneous branehes 
reappearing throngh the mental foramen 
in the anterior body of the mandible. The 
N to mylohyoid arises just before it enters 
the inferior alveolar foramen and pierees 
the sphenomandibular ligament to run in a 
groove on the medial surface of the body of 
the mandible below mylohyoid. 
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Abducent nerve (VI) 


GRANIAL NERVES 


Nucleus 

ofVI 


Intemal earotid 
artery 


Saperior orbital 
fissare 



Posterior 

eranial 

fossa 


Middle 

eranial 

fossa 
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sinas 
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rectus 
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GRANIAL NERVES 


Abducent nerve (VI) 


ABDUCENT NERVE (VI) 

From: Abducent nucleus in sup part of floor 
of fourth ventriele in lower pons 
To: Terminal brs 
Contalns: Somatie motor 

The fibres leave the pons at its lower 
border above the pyramid of the medulla. It 
traverses the pontine basal eistern running 
forwards and snperiorly to pieree the dura 
over the clivus inferolateral to the dorsum 


sellae. It arehes forwards direetly over the 
ridge of the petrous temporal bone passing 
throngh the medial wall of the inferior 
petrosal sinus under the petroelinoid 
ligament and runs into the eavernons sinus. 
Here it lies direetly lateral to the internal 
earotid artery before passing into the orbit 
throngh the snperior orbital fissnre within 
the tendinons ring. It passes forwards and 
laterally to enter into the medial snrfaee of 
the lateral rectus muscle. 


5 


105 





Fadal nerve (VII) 
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GRANIAL NERVES 


Faelal nerve (VII) 


FAGIAL NERVE (VII) 

From: Faeial motor nucleus deep to reticular 
formation in lower pons. Sup salivary 
nucleus (general viseeral motor) distal to 
motor nucleus. Gustatory nucleus (taste) 
in snperior end of nucleus solitarius 
in mednlla. Sensory nucleus of V (see 
trigeminal N) 

To: Terminal brs 

Contalns: Somatie sensory, speeial viseeral 
sensory & motor, general viseeral motor 

It leaves the pons at the eerebellopontine 
angle medial to the vestibulocochlear N 
(VIII) as two nerve roots—the faeial motor 
root and the nervus intermedius. The 
nervus intermedius eontains speeial viseeral 
sensory, general viseeral motor and somatie 
sensory fibres which eonneet with gustatory, 
superior salivary and sensory trigeminal 
nuclei respeetively. These two roots pass 
aeross the subarachnoid spaee together 
to enter the internal auditory meatus and 
pass laterally along it to reaeh and enter 
the faeial eanal. The two roots then unite 
and pass laterally onto the medial wall of 
the middle ear before tnrning 90 degrees 
posteriorly at the genienlate ganglion. It 
eontinnes posteriorly rnnning above the 
promontory and oval window and below 
the lateral semieirenlar eanal. Finally the 
nerve turns 90 degrees inferiorly to run 
down in the medial wall of the aditus of the 
mastoid antrum. It leaves the middle ear via 
the stylomastoid foramen to pass between 
the mastoid proeess and the tympanie 
ring before passing between the deep and 
snperfieial portions o£ the parotid gland. 
Within the gland it lies snperfieial to the 
styloid proeess, retromandibular vein and 
external earotid artery before dividing into 
terminal branehes which leave just medial 
to the anterior border of the gland. 


Greater petrosal N. Arises from the main 
nerve at the geniculate ganglion and passes 
medially through the petrous temporal bone 
to lie in a groove on its anterior snrfaee 
beneath the temporal lobe and dura of 
the middle eranial fossa. It runs beneath 
the trigeminal ganglion and then passes 
anteromedially but lying anterolateral to 
the internal earotid artery as this vessel 
emerges aeross the upper end of foramen 
laeernm. It is joined by the deep petrosal 
N (sympathetie) off the artery and this 
eombined nerve (the N o£ the pterygoid 
eanal or Vidian’s N) passes into the same 
named eanal which eommenees a short 
way into the anterior wall of the foramen 
laeernm at the root of the pterygoid 
proeess o£ the sphenoid. This eanal exits 
into the pterygopalatine fossa where the 
nerve enters the posterior aspeet of the 
pterygopalatine ganglion and distribntes 
its fibres with branehes o£ the maxillary 
division (Vb) of the trigeminal N. 

ehorda tympani. Arises from the faeial 
nerve in the faeial eanal during its deseent 
from the medial wall of the middle ear. 

It runs baek into the middle ear on the 
posterior wall before passing anteriorly 
between the two layers o£ the flaeeid part 
o£ the tympanie membrane and over the 
handle o£ the mallens. It leaves the middle 
ear by passing into the petrons temporal 
bone and emerges via the petrotympanie 
fissnre to pass into the infratemporal £ossa 
medial to the spine o£ the sphenoid bone 
which it grooves. It runs antero-in£eriorly, 
deep to lateral pterygoid, to join the lingnal 
braneh o£ the mandibular division (Ve) 2cm 
below the skull. 
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Vestibulocochlear nerve (VIII) 
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Vestibulocochlear nerve (VIII) 


GRANIAL NERVES 


Glossopharyngeal nerve (IX) 


VESTIBULOCOCHLEAR NERVE (VIII) 

From: 4 Vestibular & 2 eoehlear nuclei in 
floor of fourth ventriele in pons 
To: Inner ear 

Contalns: Speeial sense (hearing, balanee) 

It emerges at the eerebellopontine angle as a 
single nerve and traverses the subarachnoid 
spaee to enter the internal auditory meatus 
where the eoehlear element separates and 


pierees the temporal bone in its antero- 
inferior quadrant. The vestibular element 
divides into upper and lower divisions to 
pieree the temporal bone in its postero- 
snperior and postero-inferior quadrants. 

The eoehlear N runs in the eoehlear 
modiolus to end in terminal eonneetions. 
The upper vestibular division runs to supply 
the semicircular eanals and the utricle, the 
lower division the saccule. 


GLOSSOPHARYNGEAL NERVE (IX) 

From: Sensory nucleus ofV (eommon 
sensation—see trigeminal N). Nucleus 
solitarius (taste—medulla). Nucleus 
ambiguus (motor to branehial 
muscle—medulla). Inf salivary nucleus 
(seeretomotor—lower pons) 

To: Terminal brs 

Gontalns: Somatie sensory, general & speeial 
viseeral motor, speeial viseeral sensory 

The fibres leave the medulla as three or 
four rootlets lying posterior to the olive. 
They rapidly fuse into one nerve which 
passes anterolaterally into the anterior 
eompartment of the jugular foramen 
(between petrous temporal and oeeipital 
bones). It passes lateral to the inferior 
petrosal sinus which separates it from 
the vagus and aeeessory Ns and runs 
anteriorly out of the eompartment. It forms 
the glossopharyngeal ganglia below the 
eompartment as it passes between internal 
jugular vein and internal earotid artery. It 
passes inferolaterally looping around the 
upper border of stylopharyngeus, runs deep 
to hyoglossus and terminates in lingnal and 
pharyngeal branehes. 


Garotid N. Arises just below the ganglia 
and runs down elosely adherent to the 
internal earotid artery within the earotid 
sheath to reaeh the earotid sinus and 
earotid body. 

Lesser petrosal N. The tympanie braneh 
(jaeobson’s N) of the glossopharyngeal N 
arises just below the ganglia to pass via 
the petrons temporal bone into the middle 
ear. It mingles with parasympathetie fibres 
of the faeial N (VII) and sympatheties 
from the internal earotid artery over the 
promontory on the medial wall as the 
tympanie plexus before forming the lesser 
petrosal N. This nerve then leaves the 
middle ear via the medial side of the roof 
and passes through the petrous temporal 
bone into the middle eranial fossa. Here 
it lies beneath the dura to run forwards 
before passing through the foramen ovale 
and synapsing below in the otie ganglion 
in the infratemporal fossa. From here it 
is distribnted with the auriculo-temporal 
braneh of the mandibnlar division (Ve) to 
the parotid gland. 
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GRANIAL NERVES 


Vagus nerve (X) 


VAGUS NERVE (X) 

From: Dorsal motor nucleus of vagus 

(general viseeral motor—lower mednlla). 
Nucleus ambiguus (branehial motor— 
mednlla). Nucleus solitarius (taste & 
general viseeral sensory—mednlla). 
Sensory nucleus of V (eommon 
sensation—see trigeminal N) 

To: Terminal brs 

Contalns: Somatie sensory, general & 

speeial viseeral sensory, general & speeial 
viseeral motor 

The fibres emerge from the medulla as 
a series o£ rootlets posterior to the olive 
between the glossopharyngeal and eranial 
aeeessory rootlets. These form into a 
single nerve that passes into the middle 
eompartment of the jugular foramen. Below 
the foramen it forms superior and inferior 
ganglia before being joined by the eranial 
part of the aeeessory N. It passes vertieally 
down within the earotid sheath elosely 
related to the internal earotid artery and 
lying between it and the internal jugular 
vein. 

Pharyngeal braneh. Passes from the vagus 
at the inferior ganglion rnnning between 
internal and external earotid arteries to 
reaeh the lateral wall of the pharynx. These 
fibres are mostly from the eranial part of 
the aeeessory N. 

Snperior laryngeal N. Passes from the 
inferior ganglion running steeply down 
anteriorly, lying posterior and then medial 
to the internal earotid artery. It pierees the 
earotid sheath to run on the wall of the 
pharynx to the level of the greater cornu of 
the hyoid bone where it divides. 

Internal braneh. Runs down anteriorly 
onto the thyrohyoid membrane which it 
pierees at the level of the vallecula, and is 
then distributed as terminal branehes to 
the mucous membrane of the vallecula and 
larynx down to the voeal folds. 


External braneh. Runs down over the 
inferior eonstrietor aeeompanied by 
the superior thyroid artery to reaeh the 
erieothyroid muscle. 

Reenrrent laryngeal N. In the neek the two 
sides follow the same course aseending in 
the traeheo-oesophageal groove. As the 
nerve passes medial to the lateral lobe of 
the thyroid gland it is intimately related to 
the inferior thyroid artery. It passes beneath 
the inferior border of cricopharyngeus 
(inferior eonstrietor) to terminate within the 
submucosa of the larynx. The nerve on the 
right originates from the vagus anterior to 
the subclavian artery around which it hooks 
posteriorly before rnnning medially to 
aseend in the traeheo-oesophageal groove. 
The nerve on the left originates from the 
vagus inferolateral to the areh of the aorta 
passing inferior to the areh and posterior 
to the ligamentum arteriosum. It runs to 
the right of the areh as it passes posteriorly 
over the left side of the traehea to reaeh the 
traeheo-oesophageal groove. 

Gardiae Ns. The upper braneh arises 
below the inferior ganglion and the lower 
braneh arises in the root of the neek. On 
the right they pass down anterior to the 
braehioeephalie artery and on the left over 
the aortie areh to terminate in the eardiae 
plexuses. 

Note: General viseeral motor 
(parasympathetie) and general viseeral 
sensory fibres in the vagus to and from 
the thorax and abdomen arise/end in the 
dorsal motor nucleus of vagus and nucleus 
solitarius respeetively. 

All branehial motor (speeial viseeral 
motor) fibres in the vagus which supply 
muscles arise in the nucleus ambiguus but 
the majority, if not all, are snpplied to the 
vagus by the eranial aeeessory (XI). 
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Aeeessory nerve (XI) 


GRANIAL NERVES 


Hypoglossal nerve (XII) 


ACCESSORY NERVE (XI) 

From: Granial root from nucleus ambiguus 
(branehial motor—mednlla). Spinal root 
from spinal nuclei (Cl-C5) 

To: Terminal brs 

Gontains: Somatie motor (spinal), speeial 
viseeral motor (eranial) 

The fibres of the eranial root emerge from 
the medulla as four to six rootlets posterior 
to the olive immediately below those of 
the vagus to fuse into a single nerve. They 
are joined by the spinal root as it aseends 
via the foramen magnum (see eervieal 
plexus, pp. 116,117). The nerve passes 
out of the posterior eranial fossa throngh 
the middle eompartment of the jugular 


foramen posterior to the vagus and anterior 
to the internal jugular vein. Inferior to 
the foramen the eranial element passes 
inferomedially to fuse with the vagus to 
which it adds its eomplement of speeial 
viseeral motor fibres. 

Spinal root. Passes posterolaterally, usually 
posterior to the internal jugular vein, over 
the lateral mass of the atlas (Cl) and deep 
to the oeeipital artery to enter the deep 
snrfaee of sternoeleidomastoid. It traverses 
the posterior triangle of the neek from one- 
third of the way down the posterior border 
of sternoeleidomastoid to one-third of the 
way up the anterior border of trapezins 
where it terminates, supplying this muscle. 
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HYPOGLOSSAL NERVE (XII) 

From: Hypoglossal nucleus in floor of 
fourth ventriele in mednlla 
To: Terminal brs 
Contalns: Somatie motor 

Its fibres pass out of the anterolateral 
snrfaee of the medulla between the olive 
and pyramid as a series of 10-15 rootlets. 
These fuse to form two roots which pass 
posterior to the vertebral artery as they 
run into the hypoglossal eanal where they 
themselves fuse. The nerve runs out of the 


eanal anteriorly, lateral to the oeeipital, 
internal earotid, external earotid and 
lingnal arteries before passing over the 
apex of the greater cornu of the hyoid 
bone. It then runs anteriorly, looping 
lateral to hyoglossus, deep to mylohyoid, 
to end in terminal branehes beneath the 
submandibular gland. 

Note: C1 fibres join the hypoglossal N 
(pp. 116, 117). This is not shown in this 
diagram but they are seen leaving it. 
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6: PERIPHERAL NERVES 


Gervieal plexus (Cl,2,3,4,5) 116 
Braehial plexus (C5,6,7,8,T1) 118 
Radial nerve (C5,6,7,8,T1) 120 

Musculocutaneous nerve (C5,6,7) 122 

Median nerve (C6,7,8,T1) 124 

Ulnar nerve (C8,T1) 126 

Phrenie nerve (C3,4,5) 128 

intereostal nerve (typieal) 128 
Lumbar plexus (T12,L1,2,3,4,5) 130 

Femoral nerve (L2,3,4) 132 

Obtnrator nerve (L2,3,4) 134 


Saeral plexus (L4,5,51,2,3,4,5) 136 

Seiatie nerve (L4,5,S1,2,3) 138 

Tibial nerve (L4,5,S1,2,3) 140 

Common fibnlar (peroneal) nerve 
(L4,5,S1,2) 142 

Superficial fibular (peroneal) nerve 
(L5,S1,2) 142 
Deep fibnlar (peroneal) nerve 
(L4,5,S1,2) 142 

Lateral plantar nerve (Sl,2,3) 144 

Medial plantar nerve (L4,5,S1,2,3) 144 
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PERIPHERAL NERVES 


Gervieal plexus 


CERVICAL PLEXUS (Cl,2,3,4,5) 

From: Cl,2,3,4,5 Ns 
To: Ns as shown 

It arises mostly from the anterior primary 
rami deep between sealenns medins and 
sealenns anterior at the level of Cl-C4 
vertebrae and is eovered by prevertebral 
faseia lying deep to sternoeleidomastoid. 

The cutaneous branehes pieree the 
prevertebral faseia and run into the 
posterior triangle of the neek where they 
pieree the investing layer of the deep eervieal 
faseia to terminate in subcutaneous Ns. 

Ansa eerviealis (Cl-C3). Superior root 
(anterior primary rami Cl)—passes direetly 
to the hypoglossal N (XII) between rectus 
eapitis anterior and lateralis. It leaves 
the hypoglossal N lateral to the oeeipital 
artery and runs anterior to the internal and 
eommon earotid arteries where it joins the 
inferior root. Inferior root (anterior primary 
rami C2,3)—passes laterally around the 
internal jugular vein having piereed the 
prevertebral faseia at the level of C2/3. It 
runs forwards and anteriorly as a long loop 
to meet with the superior root anterior to 
the eommon earotid artery. 

Suboccipital N (posterior primary ramus 
of ei). Emerges through the dura to run 
beneath the vertebral artery elosely applied 
to the posterior areh of the atlas (Cl). 

It pierees the posterior atlanto-oeeipital 


membrane between obliquus eapitis 
superior and rectus eapitis posterior major 
to terminate in muscular branehes in the 
suboccipital triangle. 

Greater oeeipital N (posterior primary rami 
of C2, and a small contribution from C3). 
Emerges from the posterior spinal dura 
at the intervertebral foramen and passes 
posteriorly over the transverse proeess 
of the axis (C2) below obliquus eapitis 
inferior. It then winds around this muscle 
to aseend deep to semispinalis piereing it 
and trapezius near to their insertions into 
the superior nuchal line. It terminates as 
cutaneous branehes rnnning in the sealp 
with the oeeipital artery. 

Spinal aeeessory N (XIs) (lateral roots 
Cl-C5) is formed from the unique lateral 
roots of Cl-C5 and aseends within the 
subarachnoid spaee lateral to the eord 
and posterior to the dentienlate ligament, 
to pass through the foramen magnum 
posterior to the vertebral artery to meet 
with the eranial root. 

Phrenie N (see pp. 124-125). 

Great auricular N (C2,3). Supplies skin 
over parotid gland and angle of jaw (this is 
the only area of the faee that is not supplied 
by a eranial nerve), lower lateral auricle 
below external auditory meatus and whole 
of posterior (medial) auricle. 
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PERIPHERAL NERVES 


Braehìal plexus 


BRAGHIAL PLEXUS (C5,6,7,8,T I ) 

From: Ant primary rami of C5,6,7,8,T1 
To: Musculocutaneous, median, ulnar & 
radial Ns 

It emerges as five roots lying anterior to 
scalenus medius and posterior to scalenus 
anterior. The trunks lie in the base of the 
posterior triangle of the neek, where they 
are sometimes palpable, and pass over 
the first rib posterior to the third part of 
subclavian artery to deseend to lie behind 
the elaviele. The divisions form behind 
the middle third of the elaviele lying on 
the upper fibres of serratus anterior and 
around the axillary artery, as they form the 
eords. The eords lie in the axilla related to 
the seeond part of the axillary artery lying 
medial, lateral and posterior as their names 
indieate and posterior to peetoralis minor. 
Terminal nerves are formed around the 
third part of the axillary artery posterior to 
the lower fibres of peetoralis major. 

Axillary N {C5,6). Arises posterior to 
the third part of axillary artery. It runs 
posteriorly on subscapularis to pass 
through the quadrangular spaee with the 
posterior circumflex humeral artery. It is 
intimately related to the medial aspeet of 


the surgical neek of the humerus running 
laterally to end in anterior and posterior 
divisions deep to deltoid. 

Upper lateral cutaneous N of arm. Is a 
continuation of the posterior braneh of the 
axillary N and snpplies skin over the lower 
lateral deltoid. Damage to the axillary N 
(and henee this nerve) gives a ‘regimental 
badge’ area of sensory loss, which is the 
autonomous area of this nerve. 

Thoraeodorsal N (C6,7,8). Runs with 
the subscapular artery down the medial 
scapular border over teres major and into 
latissimus dorsi. 

Long thoraeie N of Bell (C5,6,7). Deseends 
posterior to the trunks of the plexus and 
the first part of the axillary artery to lie on 
the lateral aspeet of serratus anterior on the 
medial axillary wall. 

Suprascapular N (C5,6). Arises in the 
posterior triangle of the neek, passes 
posterolaterally deep to trapezius 
and omohyoid and runs through the 
suprascapular noteh into the supraspinous 
fossa. It deseends laterally around the 
scapular spine into the infraspinons fossa. 
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PERIPHERAL NERVES 


Radial nerve 


RADIAL NERVE (C5,6,7,8,T I ) 

From: Post eord of braehial plexus 
To: Terminal brs 

It arises as the continuation of the posterior 
eord and deseends posterior to the axillary 
and braehial arteries passing inferior to 
the tendons of latissimus dorsi and teres 
major to run with the profunda braehii 
artery between the long and medial heads 
of trieeps and through the lateral triangular 
spaee. It gives off the posterior cutaneous 
N of arm before leaving the axilla. It then 
runs over the spiral line of the humerus 
between medial and lateral heads of trieeps 
giving muscular and cutaneous branehes, 
and pierees the lateral intermuscular septum 
at the mid-point of the humerus to reaeh 
the anterior eompartment. Here it lies 
deep to the upper fibres of braehialis and 
then braehioradialis, before entering the 
lateral cubital fossa. It divides into terminal 
branehes over the lateral epieondyle. 


Superficial terminal braneh. Runs over 
supinator, pronator teres and flexor 
digitornm superficialis and lies under 
braehioradialis rnnning with the radial 
artery on its medial aspeet from one-third 
of the way down the forearm. It passes 
posteriorly, emerging from under the tendon 
of braehioradialis proximal to the radial 
styloid and then passes over the tendons 
of the snuff box where it terminates as 
cutaneous branehes to the dorsum of the 
hand. 

Posterior interosseons N. Passes between 
the two heads of supinator three fingers’ 
breadth below radial head passing into the 
posterior eompartment where it breaks 
up into terminal muscular branehes in the 
plane between the deep and superficial 
muscles in this eompartment. 
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Musculocutaneous nerve 


MUSCULOCUTANEOUS NERVE 

(C5,6,7) 

From: Lat eord 
To: Terminal brs 

It arises obliquely behind the lower fibres of 
peetoralis minor lying lateral to the axillary 
artery and passes laterally between the two 
eonjoined heads of eoraeobraehialis. It runs 
laterally downwards between bieeps and 


braehialis, usually adherent to the deep 
snrfaee of bieeps. The terminal braneh is the 
lateral cutaneous N of forearm. 

Lateral cutaneous N of forearm. Emerges 
lateral to the tendon of bieeps in the cubital 
fossa, piereing the deep faseia just below the 
elbow and deseends over the lateral aspeet 
of the forearm to terminate in the skin over 
the radial artery at the wrist. 
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PERIPHERAL NERVES 


Median nerve 


MEDIAN NERVE (C6,7,8,TI) 

From: Med &C lat eords 
To: Terminal brs 

It is formed in the lower axilla by two 
‘heads’ (eontribntions from medial and 
lateral eords) which elasp the axillary 
artery. The nerve initially lies anterior to 
the axillary artery and then lateral to it 
and subsequently lateral to the braehial 
artery. The median N then erosses the 
braehial artery, usually anteriorly, at the 
level of the mid-humerus, to lie medial to 
the artery in the enbital fossa. It lies first 
on eoraeobraehialis and then braehialis. It 
passes beneath the bieipital aponenrosis at 
the elbow leaving the cubital fossa between 
the two heads of pronator teres before 
erossing superficial to the ulnar artery and 
giving its anterior interosseous braneh 
below this. It lies applied to the deep 
surface of flexor digitorum superficialis 
on flexor digitornm profundus. It emerges 


from the lateral side of flexor digitorum 
superficiahs about 5 em proximal to the 
wrist where it gives its palmar cutaneous 
braneh and then passes deep to the flexor 
retinaculum between the tendons of flexor 
digitornm snperfieialis and flexor earpi 
radialis. In the earpal tunnel it divides into 
terminal branehes—recurrent (muscular) 
braneh and palmar digital Ns. 

Anterior interosseous N. Arises just below 
the two heads of pronator teres to run on 
the interosseons membrane between and 
eovered by flexor digitornm profundus 
and flexor pollieis longus ending beneath 
pronator quadratus. 

Recurrent braneh of median N. Runs out of 
the earpal tunnel over the distal border of 
the flexor retinaculum onto flexor pollieis 
brevis to terminate by passing into the 
thenar eminenee. 
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Dlnar nerve 


ULNAR NERVE (C8,TI) 

From: Med eord of braehial plexus 
To: Terminal brs 


wrist and then passes superficial to the 
flexor retinaculum to divide into terminal 
branehes at the pisiform bone. 


It arises medial to the axillary artery and 
continues medial to the braehial artery 
lying on eoraeobraehialis to the mid-point 
of the humerus where it leaves the anterior 
eompartment by passing posteriorly 
throngh the medial intermuscular septum 
with the superior ulnar eollateral artery. 

It lies between the intermuscular septum 
and the medial head of trieeps passing 
posterior to the medial hnmeral epieondyle 
and enters the forearm between the two 
heads of flexor earpi nlnaris. It then lies 
medial to the eoronoid proeess of the ulna, 
runs deep to flexor earpi nlnaris and on 
flexor digitornm profundus, with the ulnar 
artery on its lateral side from one-third of 
the way down the forearm. It lies lateral 
to the tendon of flexor earpi nlnaris at the 


Superficial terminal braneh—lies snperfieial 
in the palm terminating as digital Ns. It also 
snpplies palmaris brevis if present. 

Deep terminal braneh—passes throngh the 
hypothenar eminenee between flexor digiti 
minimi brevis and abductor digiti minimi 
grooving the hook of the hamate and runs 
with the deep palmar areh, deep to the 
flexor tendons to terminate in adductor 
pollieis. 

Dorsal cutaneous braneh—arises 5 em 
proximal to the wrist, passes deep to flexor 
earpi ulnaris onto the medial aspeet of the 
dorsum of the hand where it terminates as 
cutaneous Ns. 
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Phrenie nerve 


PERIPHERAL NERVES 


intereostal nerve 


PHRENie NERVE (C3,4,5) 

From: Ant primary rami of C3,4,5 
To: Terminal brs 

It arises deep between sealenns medins 
and sealenns anterior and runs over the 
lateral border of scalenus anterior behind 
the prevertebral faseia. It runs on scalenus 
anterior from lateral to medial edges lying 
lateral to the aseending eervieal artery and 
it passes behind the suprascapular and 
transverse eervieal arteries as it does so. 

It runs over the anterior part of the dome 
of the pleura to enter the mediastinum 
posterior to the subclavian vein and 
anterior to subclavian artery where right 
and left nerves take different courses. 

Right—spirals forwards to lie lateral to the 
right braehioeephalie vein and continues on 
the lateral surface of the superior vena eava, 


right atrium and inferior vena eava, lying 
within the fibrous pericardium. It passes 
anterior to the hilum of the lung before 
traversing the diaphragm via the eaval 
orifiee. Left—deseends usually anterior to 
the left internal thoraeie artery lying lateral 
to the left eommon earotid artery. It runs 
down over the aortie areh erossing anterior 
to the left vagus before running anterior to 
the left pulmonary artery and thus anterior 
to the hilum of the lung. It then runs lateral 
to the left auricle and left ventriele within 
the fibrous pericardium to traverse the 
diaphragm in isolation via the muscular 
portion of the diaphragm to the left of the 
eentral tendon. 

An aeeessory phrenie N (C5) arising from 
the N to subclavius may join the phrenie N 
near the first rib. 


INTERGOSTAL NERVE (TYPIGAL) 

From: Ant primary rami of thoraeie N 
To: Terminal brs 

It emerges from the intervertebral foramen 
(giving off the posterior primary ramus 
as it does so) to pass between the pleura 
and the inner muscle layer anterior to the 
transverse proeess where it eonneets via the 
grey and white rami communicantes with 
the thoraeie sympathetie ehain. It passes 
posterior to the intereostal artery to lie 
below it as it runs in the snbeostal groove 
in the plane between internal and innermost 
muscle layers. The muscular eollateral 
braneh arises before the posterior angle of 
the rib and runs in the same plane but lies 
at the level of the upper border of the rib 
below. 


Tl. Has no lateral or anterior cutaneous 
branehes. 

T7-11. Run behind the eostal margins 
in their anterior course to lie in the same 
muscle plane in the abdomen. At their 
anterior limit they pass deep to rectus 
abdominis in the rectus sheath and pieree 
both of these structures to give terminal 
anterior cutaneous branehes. These also 
supply rectus abdominis. 

T12. Passes below the 12th rib as the 
subcostal N having similar branehes to 
those above. It emerges from behind the 
lateral arcuate ligament of the diaphragm. 
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Lumbar plexus 


LUMBAR PLEXUS (T I 2,L 1,2,3,4,5) 

From: Ant primary rami of T12,L1,2,3,4,5 
To: Ns as shown 

The plexus is formed within the substance 
of psoas major anterior to the transverse 
proeesses of L2-5 from the anterior 
primary rami as they emerge from the 
intervertebral foramina. 


Lateral femoral cutaneous N (L2,3). 
Emerges lateral to psoas below the iliae 
erest, passes over iliacus obliquely lying 
posterior to the caecum on the right 
and deseending eolon on the left. It runs 
forwards to the anterior superior iliae 
spine where it penetrates the inguinal 
ligament at its attaehment to pass into the 
subcutaneous tissue of the lateral thigh. 


lliohypogastrie N (Ll). This main nerve 
emerges lateral to psoas on the lumbar 
faseia at the level of L2 to pass posterior 
to the lower pole of the kidney and over 
quadratus lumborum. It passes above the 
iliae erest, between transversus and internal 
oblique abdominis to pieree the latter 
above the anterior superior iliae spine. It 
supplies both muscles before beeoming 
cutaneous. 

Ilio-inguinal N (Ll). This eollateral braneh 
emerges lateral to psoas on the lumbar 
faseia, passes posterior to the lower pole of 
the kidney, over quadratus lumborum and 
penetrates transversus and internal oblique 
abdominis above the anterior superior iliae 
spine to lie immediately beneath external 
oblique and thus enters the inguinal eanal 
without passing through the deep inguinal 
ring. It supplies the lowest fibres of these 
muscles and the eonjoint tendon. Its 
terminal braneh enters the inguinal eanal 
from above to pass through the superficial 
inguinal ring before piereing the external 
spermatie faseia to beeome subcutaneous. 


Genitofemoral N (Ll,2). Emerges onto 
the anteromedial surface of psoas lying 
posterior to the ureter, gonadal and ilioeolie 
vessels on the right and ureter, gonadal and 
lower left eolie vessels on the left. It divides 
into genital and femoral branehes on the 
anterior aspeet of psoas. 

Genital braneh. Grosses the external iliae 
artery, passes through the deep inguinal 
ring into the inguinal eanal and through 
the superficial inguinal ring to terminate in 
the spermatie eord in the male and labium 
majus in the female. It may also supply a 
small area of serotal/labial skin. 

Femoral braneh. Continues down lateral to 
the external iliae artery, under the inguinal 
ligament and into the femoral sheath 
which it penetrates anteriorly to beeome 
subcutaneous. 

Lumbosacral trnnk (L4,5). Emerges deep 
from the medial aspeet of psoas to pass 
over the pelvie brim to form the upper 
fibres of the seiatie N. 
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Femoral nerve 


FEMORAL NERVE (L2,3,4) 

From: Post div of ant primary rami of 
L2,3,4 

To: Terminal brs 

It is formed within psoas major and 
emerges from its lateral border low down in 
the iliae fossa to lie in the groove between 
psoas and iliaens. It reaehes the thigh 
beneath the ingninal ligament lateral to 
the femoral artery lying on the tendon of 
iliaens and psoas. In the femoral triangle it 
splits into anterior and posterior divisions 
which straddle the lateral circumflex 
femoral artery. There are usually four short 
superficial branehes. The deep branehes 
continue down the femoral triangle, the 
N to vastus medialis running lateral to 


the femoral artery as far as the upper part 
of the adductor (Hunter’s) eanal before 
entering the muscle. 

Saphenous N (post division). Deseends in 
the femoral triangle to reaeh the adductor 
eanal where it spirals over the femoral 
artery to lie medial to it. It pierees the 
deep faseia through the apex of the eanal 
and emerges posterior to sartorius and 
anterior to graeilis to eontinne with the 
long saphenous vein. It passes over the 
subcutaneous surface of the tibia and 
anterior to the medial malleolns where 
it is palpable, elosely related to the long 
saphenous vein. It terminates in branehes 
over the medial side of the foot. 
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Obturator nerve 


OBTURATOR NERVE (L2,3,4) 

From: Ant div of ant primary rami of L2,3,4 
To: Terminal brs 

This nerve is formed within psoas major 
and emerges from the medial aspeet of the 
muscle on the ala of the sacrum to pass 
behind the eommon iliae vessels. It runs 
over the pelvie brim on the lateral wall 
of the pelvis and over the upper fibres of 
obturator internus to pass through the 
upper anterior aspeet of the obtnrator 


foramen. It divides into anterior and 
posterior divisions which straddle adductor 
brevis. The posterior division pierees a few 
fibres of obturator externus and runs deep 
to adductor brevis on adductor magnus. 
The anterior division runs on the anterior 
aspeet of adductor brevis deep to pectineus 
and then deep to adductor longus to end by 
contributing, together with the saphenous 
and medial femoral cutaneous N, to the 
subsartorial plexus which supplies the skin 
over the medial thigh. 
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Saeral plexus 


SAGRAL PLEXUS (L4,5,S 1,2,3,4,5) 

From: Lumbosacral trunk {L4,5) &C ant 
primary rami from 51,2,3,4,5 
To: Definitive Ns 


inferior to gluteus maximus to beeome 
subcutaneous in the buttock. It supplies 
that part of the buttocks which touch when 
standing and part when sitting. 


Lies on piriformis on the posterior wall of 
the pelvis deep to the internal iliae vessels 
(and the sigmoid vessels on the left) and 
is proteeted by a sheet of pelvie faseia 
overlying it. Its roots are eharaeteristieally 
related to arteries which pass between them 
as shown. 

Snperior glnteal N (L4,5,S1). Emerges 
from the upper roots of the seiatie N and 
passes out of the pelvis above piriformis 
through the greater seiatie foramen. It runs 
between gluteus medius and minimus over 
the middle gluteal line on the outer surface 
of the ilium to terminate in muscular 
branehes. 

Inferior gluteal N {L5,S1,2). Emerges from 
the middle roots of the seiatie N and passes 
out of the pelvis below piriformis through 
the greater seiatie foramen to enter gluteus 
maximus. 

Posterior femoral cutaneous N (Sl,2,3). 
Passes out of the pelvis below piriformis 
through the greater seiatie foramen. It 
runs on the seiatie N, over the long head 
of bieeps femoris to beeome subcutaneous 
extending as far as the popliteal fossa. 


Pudendal N (S2,3,4). Passes out of the 
pelvis over the sacrospinous ligament elose 
to the isehial spine through the greater, 
and re-entering throngh the lesser, seiatie 
foramina. It runs on the medial surface of 
the lower fibres of obturator internus in 
the pndendal (Aleoek’s) eanal. It passes 
forwards in the lateral wall of the isehio- 
anal fossa where it gives off its inferior 
reetal braneh. It passes into the perineum 
and gives its terminal branehes, the perineal 
N being superficial to the urogenital 
diaphragm and the dorsal N deep to it. 

It helps to remember that all six branehes 
leaving saeral roots before anterior and 
posterior divisions begin with the letter ‘P’: 
N to Piriformis Sl,2 (remains in pelvis to 
supply this muscle) 

Posterior femoral cutaneous N Sl,2,3 
(leaves pelvis via greater seiatie foramen) 
Perforating cutaneous N S2,3 (leaves pelvis 
via greater seiatie foramen) 

Pndendal N S2,3,4 (leaves pelvis via greater 
seiatie foramen) 

Pelvie splanehnies (parasympathetie) S2,3,4 
(remain in pelvis to supply pelvie organs) 
Perineal braneh of S4 (remains in pelvis to 
supply levator ani) 



Perforating cutaneous N (S2,3). Passes 
throngh the sacrotuberous ligament and 
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Selatie nerve 


SeiATie NERVE (L4,5,S 1,2,3) 

From: Ant primary rami of L4,5,S1,2,3 
To: Tibial 6c eommon fibnlar (peroneal) Ns 

It is formed in the upper saeral plexus and 
passes out of the greater seiatie foramen 
below piriformis. In the buttock and thigh 
it lies initially deep to gluteus maximus 
lying on gemellus superior, obturator 
internus tendon and gemellus inferior and 
then on quadratus femoris and adductor 
magnus. It passes out of the eover of gluteus 
maximus and for a short distanee it is 
eovered by only deep faseia, before it passes 
deep to the two heads of bieeps femoris. It 
runs vertieally down in the midline of the 
posterior eompartment of the thigh and 
terminates by dividing into eommon fibular 
(peroneal) and tibial Ns usually two-thirds 
of the way down the thigh. In its course 
over the gemelli, it is a elose posterior 
relation of the ischium and posterior rim of 
the acetabulum. 


N to quadratus femoris (L4,5,S1). Arises 
from the anterior surface of the seiatie 
N in the pelvis and leaves the pelvis in 
this position through the greater seiatie 
foramen, lying between the seiatie N and 
the ischium. Running deep to the tendon 
of obtnrator internus and the gemelli, it 
snpplies gemellus inferior before passing 
into quadratus femoris from above. 

N to obturator internus (L5,S1,2). Arises 
from the anterior surface of the seiatie N 
in the pelvis and leaves the pelvis through 
the greater seiatie foramen below piriformis 
and medial to the seiatie N. It passes 
medially over the isehial spine (lateral to 
the pudendal neurovascular bundle) and 
sends a braneh to gemellus superior before 
turning forwards to pass through the lesser 
seiatie foramen, penetrating and supplying 
obturator internus as it does so. 
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Tibial nerve 


TIBIAL NERVE (L4,5,S 1,2,3) 

From: Seiatie N 

To: Med &c lat plantar Ns 

It arises in the lower third of the thigh 
above the apex o£ the popliteal fossa as 
the larger terminal braneh of the seiatie 
N, and passes down in the midline into 
the fossa between semitendinosns and 
bieeps femoris, lying deep to them. It lies 
markedly lateral to the popliteal artery on 
entry to the popliteal fossa but then the 
artery erosses deep to the N to lie lateral 
to it. The tibial N and the popliteal artery 
remain separated by the popliteal veins. 

The nerve leaves the fossa deep to the two 
heads of gastrocnemius by passing deep to 
the fibrous areh of soleus. It then runs deep 
to soleus on tibialis posterior in the midline, 
erossing over the posterior tibial artery 


from medial to lateral half way down the 
ealf. It slopes gently medially in the lower 
ealf passing behind the medial malleolus of 
the lower tibia between the posterior tibial 
artery anteromedially and the tendon of 
flexor hallucis longus posterolaterally. It 
runs under the flexor retinaculum where it 
divides into terminal branehes. 

Sural N. Arises in the popliteal fossa, 
passing out posteriorly over the ‘V’ behind 
the two heads of gastrocnemius and is 
joined by the sural communicating N from 
the eommon fibular (peroneal) N. It pierees 
the deep faseia to beeome subcutaneous. 

It runs down laterally aeeompanied by the 
short saphenous vein to pass behind the 
lateral malleolus over the superior fibular 
(peroneal) retinaculum to end in terminal 
branehes on the lateral side of the foot. 
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Fibular [peroneal] nerve 


PERIPHERAL NERVES 


Vìewed from 
behind 


Viewed from 
in front 



Sup 



Inf 


(peroneal) 


Sup 


(peroneal) 


Sup 
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(Lat) R 4 


Fìbularis 
(peroneus) 
longus 


Fibularis 

(peroneus) 

brevis 


Deep fasda 


Extensor 

retinaculum 


FOOT 



> L (Med) 


Inf 


Extensor 

digitorum 

longus 


Fibularís 
(peroneus) 
tertius 



(Lat) R 4 


> L (Med) 


Inf 


Tibialis 

anterior 


Extensor 

hallucis 

longus 

Extensor 

retinaculum 


Extensor 

digitorum 

brevis 
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cutaneous 
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Lateral 
dorsal 
foot skin 


Medìal 

cutaneous 

braneh 

Medial 
dorsal 
foot skin 


Anterior tibial 
artery/dorsalis 
pedis artery 


First dorsal 
web skin 


Common, superfìcìal and deep fíbular (peroneal) nerves 

Note:The eommon fìbular (peroneal) nerve ìs viewed from behind butthe superfìcial and deep 
nerves are viewed from in front. 
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PERIPHERAL NERVES 


Fibular [peroneal] nerve 


eOMMON FIBULAR [PERONEAL] 
NERVE (L4,5,SI,2) 

From: Seiatie N 

To: Superficial & deep fibular (peroneal) Ns 

It arises in the lower third of the thigh 
above the apex o£ the popliteal fossa as 
the smaller terminal braneh of the seiatie 
N. It passes into the popliteal fossa along 
the upper lateral boundary just beneath 
the edge of bieeps femoris and runs over 
plantaris, the lateral head of gastrocnemius 
and the posterior eapsnle of the knee joint. 
It runs over the fibular attaehment of soleus 
to wind around the neek of the fibula from 
posterior to lateral. It passes into fibularis 
(peroneus) longus where it divides. 

SyPERFieiAL FIBULAR [PERONEAL] 
NERVE (L5,SI,2) 

From: Gommon fibnlar (peroneal) N 
To: Terminal brs 

It arises deep to fibularis (peroneus) and 
passes forwards and downwards to lie over 
the lateral surface of the fibula between 
fibularis (peroneus) longus and brevis. 

It pierees the deep faseia half way down 
the leg to beeome subcutaneous. It runs 
downwards snperfieial to the superior 


and inferior extensor retinacula to end as 
terminal branehes over them. 


DEEP FIBULAR [PERONEAL] NERVE 

(L4,5,SI,2) 

From: Gommon fibnlar (peroneal) N 
To: Terminal brs 

It arises deep to fibularis (peroneus) 
longus and passes forwards deep to the 
muscle to wind around the fibula and to 
pass throngh the anterior intermuscular 
septum. It continues deep to extensor 
digitornm longus to appear between it and 
tibialis anterior lying on the interosseous 
membrane in the upper quarter of the 
anterior eompartment. It runs down the 
interosseons membrane with the anterior 
tibial vessels, eoming to lie between 
extensor hallneis longus and tibialis 
anterior in the lower three-quarters of the 
eompartment. It passes anterior to the tibia 
at the ankle joint between the anterior 
tibial artery medially and the tendon of 
extensor digitornm longus laterally, running 
beneath the superior and inferior extensor 
retinacula. It breaks up into terminal 
branehes on the dorsum of the foot. 
(Articular braneh to ankle joint not shown.) 
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Lateral plantar nerve 


PERIPHERAL NERVES 


Medial plantar nerve 


Skin 
I ‘/2 toes 


3rd plantar 1-2 plantar 
4tli dorsal I -3 dorsal 
interossei interossei 



Lateral plantar nerve (S1,2,3) 

Skin Sl 

All muscles S2, 3 


Ist 
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Flexor 

digitorum 

brevis 


Flexor 

digitorum 

brevis 


Skin of sole 
and 3 '/2 toes 



Flexor 

hallucis brevìs 

Abductor 

hallucis 


Abduaor haHucis 


Ant 


R4 


> L 


Post 


Medìal plantar nerve (L4,5, S1,2,3) 

Skin L4,5 

All muscles S1,2 except 
First lumbrical vvhieh is S2, 3 


144 









Lateral plantar nerve 


PERIPHERAL NERVES 


Medial plantar nerve 


LATERAL PLANTAR NERVE (Sl,2,3) 

From: Tibial N 
To: Terminal brs 

It arises beneath the flexor retinaculum 
and runs £orwards with the lateral plantar 
artery around the sustentaculum tali of 
the calcaneus deep to abductor hallucis. 

It runs over the origin of flexor digitornm 


accessorius beneath flexor digitornm brevis, 
and its superficial terminal branehes appear 
more superficially between flexor digitornm 
brevis and abductor digiti minimi. Its deep 
terminal branehes run medially beneath 
the long flexor tendons and aeross the 
metatarsal shafts to end in muscular 
branehes. 



MEDIAL PLANTAR NERVE 

(L4,5,SI,2,3) 

From: Tibial N 
To: Terminal brs 

It arises beneath the flexor retinaculum and 
runs with the medial plantar artery around 


the sustentaculum tali of the calcaneus deep 
to abductor hallucis. It pierees the plantar 
faseia in so doing and runs forwards over 
the tendon of flexor digitornm longus to 
appear more superficially again between 
abdnetor hallucis and flexor digitornm 
brevis in the sole of the foot. 
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NOTES 




7: DERMATOMES AND 
CUTANEOUS NERVE DISTRIBUTION 


Instant Anatomy, Fifth Edition. Robert H. Whitaker and Neil R. Borley. 

© 2016 John Wiley & Sons, Ltd. Pnblished 2016 by John Wiley &C Sons Ltd. 
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DERMATOMES AND CUTANEOUS NERVE DISTRIBUTION 



Dermatomes: head and neek 
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DERMATOMES AND CUTANEOUS NERVE DISTRIBUTION 



Zygomatíeotemporal 

Sopratroehlear 

Laerímal 

Infratroehlear 

External nasal 

Infra-orbítal 


Mental 
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DERMATOMES AND CUTANEOUS NERVE DISTRIBUTION 





Dermatomes: upper límb 


150 






DERMATOMES AND CUTANEOUS NERVE DISTRIBUTION 


Supraclavìcular 

(C3,4) 


Upper lateral 
cutaneous 
nerve of arm 

(C5,6) 

Axillat 7 nerve 


Lower lateral 
cutaneous 
nerve of arm 

(C5,6) 

Radíal nerve 
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Median 

(C6.7.8) 

Medial 

and 
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cutaneous nerve 
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cutaneous 
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cutaneous 
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cutaneous 
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cutaneous 
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Radial nerve 
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cutaneous 
nerve of arm 

(C8.TI) 

Medíal eord 

Medial 
cutaneous 
nerve of 
forearm 

(C8.TI) 
Medial eord 


Posterior cutaneous 
nerve of forearm 
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(C8,TI) 

Medíal 
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(C5.6,7.8) 
Radìal nerve 


Lateral cutaneous 
nerve of forearm 

(C5.6) 

Musculocutaneous 

nerve 


Radìal 

(C6.7,8) 

Posterior 

eord 


Posteríor 



Cutaneous nerves: upper límb 
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DERMATOMES AND CUTANEOUS NERVE DISTRIBUTION 





Dermatomes: lower lìmb 
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DERMATOMES AND CUTANEOUS NERVE DISTRIBUTION 


Femoral braneh of 
genìtofemoral 

(Ll) 

Lumbar plexus 



fìbular (peroneal) 

Anteríor 


lliohypogastríe 



Posterìor 


Cutaneous nerves: lower lìmb 





































DERMATOMES AND CUTANEOUS NERVE DISTRIBUTION 



Dermatomes: thorax and abdomen 
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8: MUSCLES 


Abductor digiti minimi (foot) 158 
Abductor digiti minimi (hand) 158 
Abductor hallucis 158 
Abductor pollieis brevis 158 
Abductor pollieis longus 158 
Adductor brevis 158 
Adductor hallucis 158 
Adductor longus 158 
Adductor magnus 158 
Adductor pollieis 159 
Anconeus 159 

Articularis cubiti (subanconeus) 159 

Articularis genu 159 

Aryepiglotticus 159 

Auricularis 159 

Bieeps braehii 159 

Bieeps femoris 159 

Braehialis 159 

Braehioradialis 159 

Buccinator 160 

Bulbospongiosus 160 

Gonstrietor of pharynx—inferior 160 

Gonstrietor of pharynx—middle 160 

Gonstrietor of pharynx—superior 160 

Goraeobraehialis 160 

Corrugator supercilii 160 

Gremaster 160 

Grieothyroid 161 

Dartos 161 

Deep transverse perinei 161 
Deltoid 161 

Depressor anguli oris 161 
Depressor labii inferioris 161 
Diaphragm 161 
Digastrie 161 

Ereetor spinae—ilioeostoeerviealis 161 
Ereetor spinae—longissimus 162 
Ereetor spinae—spinalis 162 
Extensor earpi radialis brevis 162 
Extensor earpi radialis longus 162 
Extensor earpi ulnaris 162 


Extensor digiti minimi (hand) 162 
Extensor digitornm (hand) 162 
Extensor digitornm brevis (foot) 162 
Extensor digitornm longus (foot) 162 
Extensor hallucis longus 162 
Extensor indieis 163 
Extensor pollieis brevis 163 
Extensor pollieis longus 163 
External oblique abdominis 163 
Eibularis (peroneus) brevis 163 
Eibularis (peroneus) longus 163 
Eibularis (peroneus) tertius 163 
Elexor earpi radialis 163 
Elexor earpi ulnaris 163 
Elexor digiti minimi brevis (foot) 164 
Elexor digiti minimi brevis (hand) 164 
Elexor digitorum accessorius (quadratus 
plantae) (foot) 164 
Elexor digitorum brevis (foot) 164 
Elexor digitorum longus (foot) 164 
Elexor digitorum profundus (hand) 164 
Elexor digitorum superficialis (hand) 164 
Elexor hallucis brevis 164 
Elexor hallucis longus 165 
Elexor pollieis brevis 165 
Elexor pollieis longus 165 
Gastrocnemius 165 
Gemellus inferior 165 
Gemellus superior 165 
Genioglossus 165 
Geniohyoid 165 
Gluteus maximus 165 
Gluteus medius 165 
Gluteus minimus 166 
Graeilis 166 

Hyoglossus (& chondroglossus) 166 
Iliacus 166 

Inferior oblique (see also obliquus eapitis 
inferior) 166 
Inferior rectus 166 
Infraspinatus 166 




Instant Anatomy, Fifth Edition. Robert H. Whitaker and Neil R. Borley. 

© 2016 John Wiley & Sons, Ltd. Published 2016 by John Wiley & Sons Ltd. 
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MUSCLES 



Intereostals external 166 
intereostals innermost 166 
intereostals internal 166 
Internal oblique abdominis 167 
Interossei—dorsal of foot (4) 167 

Interossei—dorsal of hand (4) 167 

Interossei—palmar of hand (3) 167 

Interossei—plantar of foot (3) 167 

Interspinales 167 
Intertransversarii 167 
intrinsie muscle of tongue 167 
Ischiocavernosus 168 
Lateral erieoarytenoid 168 
Lateral pterygoid 168 
Lateral rectus 168 
Latissimus dorsi 168 
Levator anguli oris 168 
Levator ani—eoeeygens 168 
Levator ani—ilioeoeeygens 168 
Levator ani—pubococcygeus 168 
Levator ani—puborectalis 168 
Levator ani—pubovaginalis (levator 
prostatae) 168 
Levator labii snperioris 169 
Levator labii snperioris alaeque nasi 169 
Levator palpebrae superioris 169 
Levator scapulae 169 
Levator veli palatini 169 
Levatores eostarnm 169 
Longus eapitis 169 
Longus eolli 169 
Lumbricals of foot (4) 169 

Lumbricals of hand (4) 169 

Masseter 170 
Medial pterygoid 170 
Medial rectus 170 
Mentalis 170 
Musculus uvulae 170 
Mylohyoid 170 

Nasalis (eompressor & dilator) 170 
Oblique arytenoid 170 
Obliquus eapitis inferior 170 
Obliquus eapitis superior 170 
Obturator externus 170 
Obturator internus 171 
Oeeipitofrontalis 171 
Omohyoid 171 

Opponens digiti minimi (hand) 171 
Opponens pollieis 171 
Orbienlaris oculi 171 
Orbicularis oris 171 


Palatoglossus 171 

Palatopharyngeus 171 

Palmaris brevis 172 

Palmaris longus 172 

Pectineus 172 

Peetoralis major 172 

Peetoralis minor 172 

Piriformis 172 

Plantaris 172 

Platysma 172 

Popliteus 173 

Posterior erieoarytenoid 173 

Proeerns 173 

Pronator quadratus 173 

Pronator teres 173 

Psoas major 173 

Psoas minor 173 

Pyramidalis 173 

Quadratus femoris 173 

Quadratus lumborum 173 

Rectus abdominis 174 

Rectus eapitis anterior 174 

Rectus eapitis lateralis 174 

Rectus eapitis posterior major 174 

Rectus eapitis posterior minor 174 

Rectus femoris (quadriceps femoris i) 174 

Rhomboid major 174 

Rhomboid minor 174 

Risorins 174 

Salpingopharyngens 174 

Sartorius 174 

Scalenus anterior 175 

Sealenns medius 175 

Scalenus minimus 175 

Scalenus posterior 175 

Semimembranosus 175 

Semitendinosus 175 

Serratus anterior 175 

Serratns posterior inferior 175 

Serratns posterior superior 175 

Soleus 175 

Sphineter ani (external) 175 
Sphineter nrethrae 176 
Splenins eapitis 176 
Splenins eervieis 176 
Stapedius 176 
Sternoeleidomastoid 176 
Sternohyoid 176 
Sternothyroid 176 
Styloglossns 176 
Stylohyoid 176 
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MUSCLES 


Stylopharyngeus 176 
Subclavius 176 
Subcostalis 177 
Subscapularis 177 
Superficial transverse perinei 177 
Snperior oblique (see also obliquus eapitis 
superior) 177 
Superior rectus 177 
Supinator 177 
Supraspinatus 177 
Temporalis 177 
Temporoparietalis 177 
Tensor faseiae latae 178 
Tensor tympani 178 
Tensor veli palatini 178 
Teres major 178 
Teres minor 178 
Thyro-arytenoid & voealis 178 


Thyro-epiglotticus 178 
Thyrohyoid 178 
Tibialis anterior 178 
Tibialis posterior 179 
Transverse arytenoid 179 
Transversospinalis—multifidus 179 
Transversospinalis—rotatores 179 
Transversospinalis—semispinalis 179 
Transversns abdominis 179 
Transversns thoraeis (sternoeostalis) 179 
Trapezius 179 
Trieeps 180 

Vastus intermedius (quadriceps 
femoris 2) 180 

Vastus lateralis (quadriceps femoris 3) 180 

Vastus medialis (quadriceps femoris 4) 180 

Zygomaticus major 180 
Zygomaticus minor 180 
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Abductor digiti minimi 


MUSCLES 


Adductor magnus 



ABDUCTOR DIGITI MINIMI (foot) 

Aríses Med & lat proeesses of post 
ealeaneal tnberosity 

Inserts Lat side of base of prox phalanx of 
fifth toe & fifth MT 
Aetìon Flexes & abdnets fifth toe. 

Snpports lat longitndinal areh 
Nerve Lat plantar N (S2,3) 

ABDUCTOR DIGITI MINIMI (hand) 
Aríses Pisiform bone òe pisohamate lig 
Inserts Ulnar side of base of prox phalanx 
of little finger & extensor expansion 
(± sesamoid) 

Aetion Abdnets little finger at MCP jnt 
Nerve Deep br of ulnar N (C8,T1) 

ABDUCTOR HALLUCIS 
Aríses Med proeess of post ealeaneal 
tuberosity òe flexor retinaculum 
Inserts Med aspeet of base of prox 
phalanx of big toe via med sesamoid 
Aetíon Flexes & abducts big toe. Supports 
med longitudinal areh 
Nerve Med plantar N (Sl,2) 

ABDUCTOR POLLieiS BREVIS 
Aríses Tubercle of seaphoid 6c flexor 
retinaculum 

Inserts Radial sesamoid of prox phalanx 
of thumb & tendon of extensor pollieis 
longus 

Aetion Abducts thumb at MCP & CMC 
jnts 

Nerve Recurrent (muscular) br of median 
N(C8,T1) 

Notes As this muscle is supplied only by 
median N, its aetion is used as a test for 
this N in hand 

ABDUCTOR POLLieiS LONGUS 
Arises Upper post surface of ulna & 
middle third of post surface of radius & 
interosseous membrane betvveen 
Inserts Over tendons of radial extensors 
& braehioradialis to base of first MC & 
trapezium 


Aetion Abducts & extends thumb at 
CMC jnt 

Nerve Post interosseous N (C7,8) 

Notes Forms radial side of snuff box 

ADDUCTOR BREVIS 

Arises Inf ramus & body of pubis 

Inserts Upper third of linea aspera 

Aetion Adducts hip 

Nerve Ant div of obtnrator N (L2,3) 

ADDUCTOR HALLUCIS 
Arises Oblique head: base of 2, 3, 4 MTs. 
Transverse head: plantar MT ligs & deep 
transverse lig 

Inserts Lat side of base of prox phalanx of 
big toe & lat sesamoid 
Aetion Addnets & flexes MTP jnt of big 
toe. Supports transverse areh 
Nerve Deep br of lat plantar N (S2,3) 
Notes If muscle fibres are attaehed to first 
MT, it ean be regarded as opponens 
hallucis 

ADDUCTOR LONGUS 
Arises Body of pubis inf & med to pubic 
tubercle 

Inserts Lower two-thirds of med linea 
aspera 

Aetion Addnets hip 

Nerve Ant div of obtnrator N (L2,3,4) 

ADDUCTOR MAGNUS 
Arises Addnetor portion: ischiopubic 
ramus. Hamstring portion: lower outer 
quadrant of post surface of isehial 
tuberosity 

Inserts Adductor portion: lower gluteal 
line & linea aspera. Hamstring portion: 
addnetor tubercle 

Aetion Adductor portion: adducts hip. 

Hamstring portion: extends hip 
Nerve Adductor portion: post div of 
obturator N (L2,3,4). Hamstring 
portion: tibial portion of 
seiatie (L4) 
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Adductor pollieis 


MUSCLES 


Braehioradialis 


ADDUCTOR POLLieiS 
Arìses Oblique head: base of seeond 
&c third MCs, trapezoid Sc eapitate. 
Transverse head: palmar border & shaft 
of third MC 

Inserts Ulnar sesamoid and then ulnar side 
of base of prox phalanx Se tendon of 
extensor pollieis longus 
Aetìon Adducts CMC jnt of thumb 
Nerve Deep br of ulnar N (C8,T1) 

ANCONEUS 

Arìses Smooth snrfaee at lower extremity 
of post aspeet of lat epieondyle of 
humerus 

Inserts Lat side of oleeranon 
Aetìon Weak extensor of elbow. Moves 
(abducts) ulna in pronation 
Nerve Radial N (C7,8) 


Aetìon Adjnsts position of ear 

Nerve Temporal Se posterior auricular brs 
of faeial N (VII) 

BICEPS BRACHII 

Arìses Long head: supraglenoid tnberele of 
scapula. Short head: eoraeoid proeess of 
scapula with eoraeobraehialis 

Inserts Post border of bieipital 
tuberosity of radius (over bursa) & 
bieipital aponeurosis to deep faseia 5c 
subcutaneous ulna 

Aetíon Supinates forearm, flexes elbow, 
weakly flexes shoulder 

Nerve Musculocutaneous N (C5,6) (from 
lat eord) 

Notes Supinates most effeetively when 
elbow flexed 


ARTICULARIS CUBITI (subanconeus) 
Arìses Deep distal surface of med head 
of trieeps 

Inserts Post capsule of elbow jnt 
Aetìon Lifts eapsnle away from jnt 
Nerve Radial (C6,7,8) 

ARTICULARIS GENU 
Arìses Two slips from ant femur below 
vastus intermedius 
Inserts Apex of suprapatellar bursa 
Aetìon Retraets bursa as knee extends 
Nerve Post div of femoral N (L2,3,4) 


ARYEPIGLOTTICUS 
Arìses Apex of arytenoid eartilage 
Inserts Lat border of epiglottis 
Aetìon Aids closure of aditus of larynx 
Nerve Reenrrent laryngeal br of vagus 
N(X) 

Note It is an extension of oblique 
arytenoid 


BICEPS FEMORIS 

Arìses Long head: upper inner quadrant of 
post snrfaee of isehial tnberosity. Short 
head: middle third of linea aspera, lat 
supracondylar ridge of femur 
Inserts Styloid proeess of head of fibula, 
lat eollateral lig Se lat tibial eondyle 
Aetíon Flexes Se lat rotates knee. Long 
head extends hip 

Nerve Long head: tibial portion of seiatie 
N. Short head: eommon fibnlar (peroneal) 
portion of seiatie N (both L5,S1,2) 




BRACHIALIS 

Arises Ant lower half of humerus Se med 
Se lat intermuscular septa 
Inserts Coronoid proeess Se tuberosity of 
ulna 

Aetíon Flexes elbow 
Nerve Musculocutaneous N (C5,6) (from 
lat eord). Also small supply from radial 
N(C7) 


AURICULARIS 
Aríses Cartilage of auricle 
Inserts Galeal aponeurosis 


BRACHIORADIALIS 
Aríses Upper two-thirds of lat 

supracondylar ridge of humerus Se lat 
intermuscular septum 
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Buccinator 


MUSCLES 


Gremaster 



Inserts Base of styloid proeess of radius 
Aetìon Flexes arm at elbow & brings 
forearm into midprone position 
Nerve Radial N (C5,6) 

Notes Overlies radial N & art as they lie 
on supinator 

BUCCINATOR 

Arìses Ext alveolar margins of maxilla & 
mandible by molar teeth, to maxillary 
tubercle & pterygoid hamulus & post 
mylohyoid line respeetively, and then via 
pterygomandibular raphé between bones 
Inserts Decussates at modiolus of mouth 
& interdigitates with opposite side 
Aetìon Aids mastieation by emptying 
vestibule, tenses eheeks in blowing & 
whistling, aids closure of mouth 
Nerve Buccal br of faeial N (VII) 

BULBOSPONGIOSUS 
Aríses Perineal body (& midline raphé 
over corpus spongiosum in male) 

Inserts Superficial perineal membrane & 
dorsal penile/elitoral aponeurosis 
Aetìon Male: aids emptying of urine & 
ejaculate from urethra. Female: eloses 
vaginal introitus 

Nerve Perineal br of pudendal N (S2,3,4) 

eONSTRieJOR OF PHARYNX— 
INFERIOR 

Aríses Cricopharyngeus: lat aspeet of areh 
of erieoid eartilage. Thyropharyngeus: 
oblique line on laminar of thyroid 
eartilage & fibrous erieothyroid areh 
Inserts Cricopharyngeus: continuous with 
muscle of opposite side, behind pharynx. 
Thyropharyngeus: lower pharyngeal 
raphé 

Aetìon Aids swallowing. Cricopharyngeus 
aets as upper oesophageal sphineter 
Nerve Pharyngeal plexus (IX, X & 
sympathetie) via pharyngeal br of 
X with its motor fibres from eranial 
aeeessory (XI) 

Notes Killian’s dehiseenee is between the 
two parts post 


eONSTRieTOR OF PHARYNX— 
MIDDLE 

Arìses Lower third of stylohyoid lig, lesser 
cornu & sup border of greater cornu of 
hyoid bone 

Inserts Middle portion of pharyngeal 
raphé 

Aetion Aids swallowing 
Nerve Pharyngeal plexus (IX, X & 

sympathetie) via pharyngeal br of X with its 
motor fibres from eranial aeeessory N (XI) 

eONSTRieTOR OF PHARYNX— 
SUPERIOR 

Aríses Lower two-thirds of med pterygoid 
plate, pterygomandibular raphé & post 
end of mylohyoid line on mandible 
Inserts Upper midline pharyngeal raphé & 
pharyngeal tubercle of occiput 
Aetíon Aids swallowing 
Nerve Pharyngeal plexus (IX, X & 
sympathetie) via pharyngeal br of 
X with its motor fibres from eranial 
aeeessory (XI) 

CORACOBRACHIALIS 
Aríses Coracoid proeess of scapula with 
bieeps braehii 

Inserts Middle third of med border of 
humerus 

Aetion Flexes & weakly adducts arm 
Nerve Musculocutaneous N (C5,6,7) 

(from lat eord) 

Notes Ligament of Strnthers 
as embryologieal third head. 
Musculocutaneous N runs through 
muscle 

CORRUGATOR SUPERCILII 
Aríses Med superciliary areh 
Inserts Skin of med forehead 
Aetion Wrinkles forehead 
Nerve Temporal br of faeial N (VII) 

eREMASTER 

Arises Lower border of internal oblique & 
transversus abdominis in inguinal eanal 
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Grieothyroid 


MUSCLES 


Ereetor spinae—ilioeostoeerviealis 


Inserts Loops around spermatie eord & 
tunica vaginalis & some fibres return to 
attaeh to pubic tubercle 
Aetìon Retraets testis 
Nerve Sympathetie & somatie fibres in 
genital br (L2) of genitofemoral N (Ll,2) 

GRieOTHYROID 
Aríses Anterolateral aspeet of erieoid 
eartilage 

Inserts Inf cornu òe lower laminar of 
thyroid eartilage 

Aetìon Lengthens & tenses voeal eords by 
tilting thyroid eartilage forwards 
Nerve Ext br of sup laryngeal br of vagus 
N(X) 

DARTOS 

Aríses Subcutaneous tissue of scrotum, 
superficial to superficial faseia (Golles) 
Inserts Skin 6c midline fibrons septum of 
scrotum 

Aetìon Corrugates serotal skin 
Nerve Sympathetie fibres in genital br (L2) 
of genitofemoral N (Ll,2) 

DEEP TRANSVERSE PERINEI 
Aríses Med aspeet of isehiopnblie ramus 
&c body of ischium within deep perineal 
pouch 

Inserts Midline raphé & perineal body 
Aetìon Fixes perineal body 6c snpports 
pelvie viseera 

Nerve Perineal br of pndendal N (S2,3,4) 

DELTOID 

Aríses Lat third of elaviele, aeromion, 
spine of scapula to deltoid tubercle 
Inserts Middle of lat surface of humerus 
(deltoid tuberosity) 

Aetìon Abducts arm, ant fibres flex & med 
rotate, post fibres extend & lat rotate 
Nerve Axillary N (C5,6) (from post eord) 

DEPRESSOR ANGULI ORIS 
Aríses Outer surface of mandible inf to 
mental foramen 


Inserts Modiolns at angle of mouth 
Aetìon Depresses & draws angle of mouth 
laterally 

Nerve Mandibular br of faeial N (VII) 

DEPRESSOR LABII INFERIORIS 
Aríses Outer surface of mandible 
inferomedial to mental foramen 
Inserts Skin of lower lip 
Aetìon Depresses & draws lower lip 
laterally 

Nerve Mandibnlar br of faeial N (VII) 

DIAPHRAGM 

Aríses Vertebral: crura from bodies of 
Ll,2 (left), Ll-3 (right), together giving 
median arenate lig. Costal: med & lat 
arenate ligs, inner aspeet of lower six ribs 
and eostal eartilages 
Sternal: two slips from post aspeet of 
xiphoid 

Inserts Trefoil eentral tendon 
Aetìon Inspiration & assists in raising 
intra-abdominal pressnre 
Nerve Phrenie N (motor) (C3,4,5). 

Sensory: phrenie, intereostals (6-12) òe 
upper two lumbar N roots 

DIGASTRie 

Aríses Ant belly: digastrie fossa on post 
surface of symphysis menti. Post belly: 
base of med aspeet of mastoid proeess 
Inserts Fibrons loop to lesser cornu of 
hyoid bone 

Aetíon Elevates hyoid bone. Aids 
swallowing & depresses mandible 
Nerve Ant belly: mylohyoid N (Ve). Post 
belly: faeial N (VII) before it enters 
parotid gland 

EREGTOR SPINAE— 
ILIOCOSTOCERVICALIS 
Aríses Post angles of ribs 
Inserts Transverse proeesses above & 
below 

Aetìon Extends 6c lat flexes spine 
Nerve Post primary rami 
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Ereetor spinae—longissimus 


MUSCLES 


Extensor hallucis longus 



Notes Divided into ilioeostalis— 
lumborum, thoraeis & eerviealis 

EREGTOR SPINAE —LONGISSIMUS 
Arìses Transverse proeesses 
Inserts Transverse proeesses several levels 
above 

Aetìon Extends spine 
Nerve Post primary rami 
Notes Divided into longissimus—thoraeis, 
eervieis & eapitis 

EREGTOR SPINAE —SPINALIS 
Aríses Spinous proeesses 
Inserts Spinous proeesses six levels above 
Aetìon Lat flexion of spine 
Nerve Post primary rami 
Notes Divided into spinalis—thoraeis, 
eervieis & eapitis 

EXTENSOR GARPI RADIALIS BREVIS 
Arìses Gommon extensor origin on ant 
aspeet of lat epieondyle of humerus 
Inserts Post base of third MC 
Aetìon Extends & abdnets hand at wrist 
Nerve Post interosseous N (C7,8) 

EXTENSOR GARPI RADIALIS 
LONGUS 

Arìses Lower third of lat supracondylar 
ridge of humerus & lat intermuscular 
septum 

Inserts Post base of seeond MC 
Aetìon Extends & abdnets hand at wrist 
Nerve Radial N (C6,7) 

EXTENSOR GARPI ULNARIS 
Aríses Common extensor origin on ant 
aspeet of lat epieondyle of humerus 
Inserts Base of fìfth MC via groove by 
ulnar styloid 

Aetìon Extends & addnets hand at wrist 
Nerve Post interosseous N (C7,8) 

EXTENSOR DIGITI MINIMI (hand) 
Arìses Common extensor origin on ant 
aspeet of lat epieondyle of humerus 


Inserts Extensor expansion of little 
finger—usually two tendons which are 
joined by a slip from extensor digitornm 
at MCP jnt 

Aetìon Extends all jnts of little finger 
Nerve Post interosseous N (C7,8) 

EXTENSOR DIGITORUM (hand) 

Arìses Common extensor origin on ant 
aspeet of lat epieondyle of humerus 
Inserts Extensor expansion to all 
phalanges of four fingers by four 
tendons. Tendons 3 & 4 usually fuse & 
little finger just reeeives a slip 
Aetion Extends all jnts of fingers 
Nerve Post interosseous N (C7,8) 

EXTENSOR DIGITORUM BREVIS (foot) 
Aríses Sup surface of ant calcaneus 
Inserts Four tendons into prox phalanx of 
big toe & long extensor tendons to toes 
2, 3 and 4 

Aetíon Extends toes when foot fully 
dorsiflexed 

Nerve Deep fibular (peroneal) N (L5,S1) 
Notes Med one of four tendons could be 
regarded as extensor hallneis brevis 

EXTENSOR DIGITORUM LONGUS 

(foot) 

Aríses Upper two-thirds of ant shaft of 
fibula, interosseous membrane & sup 
tibiofibular jnt 

Inserts Extensor expansion of lat four toes 
Aetion Extends toes & extends foot at 
ankle 

Nerve Deep fibnlar (peroneal) N (L5,S1) 

EXTENSOR HALLUCIS LONGUS 
Arises Middle half of ant shaft of fibula 
Inserts Dorsal base of distal phalanx of 
great toe 

Aetion Extends big toe & foot. Inverts 
foot & tightens snbtalar jnts 
Nerve Deep fibular (peroneal) N (L5,S1) 
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Extensor indieis 


MUSCLES 


Flexor earpi ulnaris 


EXTENSOR INDieiS 
Arìses Lower post shaft of ulna (below 
extensor pollieis longus) &c adjaeent 
interosseous membrane 
Inserts Extensor expansion of index finger 
(tendon lies on ulnar side of extensor 
digitornm tendon) 

Aetìon Extends all jnts of index finger 
Nerve Post interosseous N (C7,8) 

EXTENSOR POLLieiS BREVIS 
Arìses Lower third of post shaft of radius 
&c adjaeent interosseons membrane 
Inserts Over tendons of radial extensors 5c 
braehioradialis to base of prox phalanx 
of thumb 

Aetìon Extends MCP jnt of thumb 
Nerve Post interosseous N (C7,8) 

Notes Eorms radial side of snuff box 

EXTENSOR POLLieiS LONGUS 
Arìses Middle third of post ulna (below 
abdnetor pollieis longus) 5c adjaeent 
interosseons membrane 
Inserts Base of distal phalanx of thumb 
via Lister’s tubercle (dorsal tubercle of 
radius) 

Aetion Extends IP Se MCP jnts of thumb 
Nerve Post interosseous N (C7,8) 

Notes Eorms ulnar side of snuff box 

EXTERNAL OBLIQUE ABDOMINIS 
Aríses Ant angles of lower eight ribs 
Inserts Outer ant half of iliae erest, 
ingninal lig, pubic tubercle & erest, 5c 
aponeurosis of ant rectus sheath, linea 
alba 6c xiphisternum 
Aetíon Supports abdominal wall, assists 
foreed expiration, aids raising intra- 
abdominal pressure &, with muscles of 
opposite side, abducts & rotates trunk 
Nerve Ant primary rami (T7-12) 

Notes Interdigitates with four slips of 
serratus anterior &c four of latissimus 
dorsi 

FIBULARIS (PERONEUS) BREVIS 
Arìses Lower two-thirds lat shaft of fibula 
Inserts Tuberosity of base of fifth MT 


Aetìon Plantar flexes 5c everts foot. 

Snpports lat longitndinal areh 
Nerve Snperfieial fibnlar (peroneal) N (L5,S1) 

FIBULARIS (PERONEUS) LONGUS 
Arìses Upper two-thirds of lat shaft of 
fibula, head of fibula Se sup tibiofibular 
jnt 

Inserts Plantar aspeet of base of first MT 
Se med cuneiform, passing deep to long 
plantar lig 

Aetíon Plantar flexes Se everts foot. 
Supports lat longitudinal Se transverse 
arehes 

Nerve Snperfieial fibnlar (peroneal) N 
(L5,S1) 

FIBULARIS (PERONEUS) TERTIUS 
Arises Third quarter of ant shaft of fibula 
Inserts Dorsal shaft Se base of fifth MT 
Aetíon Extends Se everts foot 
Nerve Deep fibnlar (peroneal) N (L5,S1) 

FLEXOR GARPI RADIALIS 
Aríses Common flexor origin of med 
epieondyle of humerus 
Inserts Bases of seeond Se third MCs via 
groove in trapezium 
Aetíon Elexes Se abducts wrist 
Nerve Median N (C6,7) (from med Se lat 
eords) 

FLEXOR GARPI ULNARIS 
Aríses Hnmeral head: eommon flexor 
origin of med epieondyle. Ulnar head: 
aponenrosis from med oleeranon Sc 
upper three-quarters subcutaneous 
border of ulna 

Inserts Pisiform, hook of hamate, 
base of fifth MC via pisohamate Se 
pisometaearpal ligs 
Aetíon Elexes Se adducts wrist. Fixes 
pisiform during aetion of hypothenar 
mnseles 

Nerve Ulnar N (C7,8,T1) (by 
eommnnieation from lat eord) 

Notes Ulnar N passes between two heads 
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Flexor digiti minimi brevis 


MUSCLES 


Flexor hallucis brevis 



FLEXOR DIGITI MINIMI BREVIS (foot) 

Arises Base of fifth MT & sheath of 
fibularis (peroneus) longus 
Inserts Lat side of base of prox phalanx of 
little toe 

Aetion Flexes MTP jnt of little toe 
Nerve Snperfieial br of lat plantar N (S2,3) 
Notes A few muscle fibres to distal half 
of plantar surface of fifth MT represent 
opponens digiti minimi 

FLEXOR DIGITI MINIMI BREVIS (hand) 
Arises Flexor retinaculum & hook of 
hamate 

Inserts Ulnar side of base of prox phalanx 
of little finger 

Aetion Flexes MCP jnt of little finger 
Nerve Deep br of ulnar N (C8,T1) 

FLEXOR DIGITORUM ACCESSORIUS 
(QUADRATUS PLANTAE) (foot) 

Arises Med & lat sides of calcaneus 
Inserts Tendons of flexor digitornm longus 
Aetion Assists flexor digitorum longus to 
flex lat four toes, espeeially when ankle is 
plantar flexed 

Nerve Lat plantar N (S2,3) 

FLEXOR DIGITORUM BREVIS (foot) 
Arises Med proeess of post ealeaneal 
tnberosity 

Inserts Four tendons to four lat toes to both 
sides of middle phalanx. Tendons of flexor 
digitornm longus pass through them 
Aetion Flexes lat four toes. Supports med 
6c lat longitudinal arehes 
Nerve Med plantar N (Sl,2) 


Notes Med two tendons reeeive slips from 
flexor hallucis longus & all four reeeive 
insertion of flexor accessorius & eaeh 
gives a lumbrical 

FLEXOR DIGITORUM PROFUNDUS 

(hand) 

Arises Upper three-quarters of ant & 
med surface of ulna as far round as 
subcutaneous border & narrow strip of 
interosseous membrane 

Inserts Distal phalanges of med four fingers. 
Tendon to index finger separates early 

Aetion Flexes distal IP jnts, and then 
seeondarily flexes prox IP 6c MCP jnts 
6c wrist 

Nerve Median N (ant interosseous) 
(C8,Tl)ulnarN(C8,Tl) 

Notes Nerve supply as above in 60%. In 
40% it is a 3:1 ratio either way 

FLEXOR DIGITORUM SUPERFICIALIS 

(hand) 

Arises Hnmeral head: eommon flexor 
origin of med epieondyle of humerus, 
med lig of elbow. Ulnar head: sublime 
tubercle (med border of eoronoid 
proeess) 6c fibrons areh. Radial head: 
whole length of ant oblique line 

Inserts Tendons split to insert onto sides of 
middle phalanges of med four fingers 

Aetion Flexes prox IP jnts 6c seeondarily 
MCP jnts 6c wrist 

Nerve Median N (C7,8,T1) (from med 6c 
lat eords) 

Notes Median N applied to under surface 
of muscle 


FLEXOR DIGITORUM LONGUS (foot) 
Arises Post shaft of tibia below soleal line 
6c by broad aponeurosis from fibula 
Inserts Base of distal phalanges of lat four 
toes 

Aetion Flexes distal phalanges of lat 
four toes 6c foot at ankle. Supports lat 
longitudinal areh 
Nerve Tibial N (S2,3) 


FLEXOR HALLUCIS BREVIS 
Arises Cuboid, lat cuneiform 6c tibialis 
posterior insertion over the two 
remaining cuneiforms 
Inserts Med tendon to med side of base of 
prox phalanx of big toe. Lat tendon to 
lat side of same, both via sesamoids 
Aetion Flexes MTP jnt of big toe. Supports 
med longitudinal areh 
Nerve Med plantar N (Sl,2) 


164 





Flexor hallucis longus 


MUSCLES 


Gluteus medius 


FLEXOR HALLUCIS LONGUS 
Arìses Lower two-thirds o£ post fibula 
between median erest & post border, 
lower intermuscular septum òe 
interosseous membrane 
Inserts Base of distal phalanx of big toe 
&c slips to med two tendons of flexor 
digitornm longus 

Aetìon Flexes distal phalanx of big toe, 
flexes foot at ankle, supports med 
longitudinal areh 
Nerve Tibial N (S2,3) 

FLEXOR POLLieiS BREVIS 
Aríses Superficial head: flexor retinaculum 
& tubercle of trapezium. Deep head: 
eapitate 6c trapezoid 
Inserts Base of prox phalanx of thumb 
(via radial sesamoid) 

Aetìon Flexes MCP jnt of thumb 
Nerve Recurrent (muscular) br of median 
N (C8,T1) (may also be from deep br of 
ulnarN(C8,Tl)) 

FLEXOR POLLieiS LONGUS 
Aríses Ant surface of radius below ant 
oblique line & adjaeent interosseous 
membrane 

Inserts Base of distal phalanx of thumb 
Aetìon Flexes distal phalanx of thumb 
Nerve Ant interosseous N (C7,8) 

GASTROCNEMIUS 

Aríses Lat head: post surface of lat eondyle 
of femur òe highest of three faeets on 
lat eondyle. Med head: post snrfaee of 
femur above med eondyle 
Inserts Tendo calcaneus to middle of three 
faeets on post aspeet of calcaneus 
Aetìon Plantar flexes foot. Flexes knee 
Nerve Tibial N (Sl,2) 

Notes Main propnlsive foree for jnmping 


Aetìon Lat rotates & stabilises hip 
Nerve N to quadratus femoris (L4,5,S1) 

GEMELLUS SUPERIOR 
Aríses Spine of ischium 
Inserts Middle part of med aspeet of 
greater troehanter of femur 
Aetìon Lat rotates & stabilises hip 
Nerve N to obturator internus (L5,S1,2) 

GENIOGLOSSUS 

Aríses Sup mental spine on post snrfaee of 
symphysis menti 

Inserts Central mass of tongue & mucous 
membrane 

Aetìon Protraets tongue 
Nerve Hypoglossal N (XII) 

GENIOHYOID 

Aríses Inf mental spine on post surface of 
symphysis menti 

Inserts Sup border of body of hyoid bone 
Aetìon Elevates 6c protraets hyoid bone. 
Depresses mandible 

Nerve C1 fibres earried by hypoglossal 
N (XII) 

GLUTEUS MAXIMUS 
Aríses Outer surface of ilium behind 
post gluteal line 6c post third of iliae 
erest, lumbar faseia, lat mass of sacrum, 
sacrotuberous lig 6c coccyx 
Inserts Deepest quarter into gluteal 
tuberosity of femur, remaining three- 
quarters into iliotibial traet (ant surface 
of lat eondyle of tibia) 

Aetìon Extends 6c lat rotates hip. Maintains 
knee extended via iliotibial traet 
Nerve Inf gluteal N (L5,S1,2) 

Notes Largest muscle in body 




GEMELLUS INFERIOR 
Aríses Upper border of isehial tuberosity 
Inserts Middle part of med aspeet o£ 
greater troehanter of femur 


GLUTEUS MEDIUS 

Aríses Outer surface of ilium between post 
6c ant gluteal lines 

Inserts Posterolateral snrfaee of greater 
troehanter of femur 
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Gluteus minimus 


MUSCLES 


Intereostals internal 



Aetìon Abducts & med rotates hip. Tilts 
pelvis on vvalking 
Nerve Sup gluteal N (L4,5,S1) 

GLUTEUS MINIMUS 
Aríses Outer surface of ilium between ant 
& inf glnteal lines 

Inserts Ant snrfaee of greater troehanter 
of femur 

Aetìon Abducts 6c med rotates hip. Tilts 
pelvis on walking 
Nerve Sup gluteal N (L4,5,S1) 

GRAdLIS 

Arìses Outer surface of ischiopubic ramus 
Inserts Upper med shaft of tibia behind 
sartorins 

Aetìon Addnets hip. Flexes knee & med 
rotates flexed knee 

Nerve Ant div of obtnrator N (L2,3) 

HYOGLOSSUS 
(& CHONDROGLOSSUS) 

Arìses Sup border of greater cornu of 
hyoid bone 

Inserts Lat side of tongue 
Aetìon Depresses tongue 
Nerve Hypoglossal N (XII) 


INFERIOR RECTUS 

Arìses Inf tendinons ring within orbit 

Inserts Inf selera ant to equator of eyeball 

Aetìon Depresses eye. Extorts eye in 
addnetion 

Nerve Inf div of oenlomotor N (III) 

INFRASPINATUS 

Arìses Med three-quarters of infraspinous 
fossa of scapula & fibrous intermuscular 
septa 

Inserts Middle faeet of greater tuberosity 
of humerus & capsule of shoulder jnt 

Aetìon Lat rotates arm & stabilises 
shonlder jnt 

Nerve Suprascapular N (C5,6) (from 
upper trunk) 

Notes Bursa under tendon over glenoid 
angle. Tendon forms part of rotator cuff 

INTEReOSTALS EXTERNAL 

Arìses Inf border of ribs as far forwards as 
eostoehondral jnnetions. Beyond this is 
ant (ext) intereostal membrane 

Inserts Sup border of ribs below, passing 
obliquely downwards & forwards 

Aetìon Fix intereostal spaees during 
respiration. Aids foreed respiration by 
elevating ribs 

Nerve Muscular eollateral brs of 
intereostal Ns 


ILIACUS 

Aríses lliae fossa within abdomen 
Inserts Lowermost snrfaee of lesser 
troehanter of femur 
Aetìon Flexes hip 

Nerve Femoral N in abdomen (L2,3) 

INFERIOR OBLIQUE (see also obliquus 
eapitis inferior) 

Aríses Orbital snrfaee of maxilla behind 
orbital margin on med side 
Inserts Post/inf quadrant of selera behind 
equator of eyeball on lat side 
Aetìon Elevates eye in addnetion. Extorts 
eye in abdnetion 

Nerve Inf div of oenlomotor N (III) 


INTEReOSTALS INNERMOST 

Arìses Int lat aspeet of ribs above òe below 

Inserts Int aspeet of ribs above & below 

Aetion Fix intereostal spaees during 
respiration 

Nerve Muscular eollateral brs of 
intereostal Ns 

Notes Innermost intereostals are one of 
three mnseles that make up inner layer 
of thoraeie wall muscles. Others are 
transversus thoraeis (ant) & snbeostalis 
(post) 

INTEReOSTALSINTERNAL 

Aríses Inf border of ribs as far baek as 
post angles. Beyond this is post (int) 
intereostal membrane 
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Internal oblique abdominis 


MUSCLES 


Intrinsie muscle of tongue 


Inserts Sup border o£ ribs below, passing 
obliquely downwards & backwards 

Aetìon Fix intereostal spaees during 
respiration. Aids foreed inspiration by 
elevating ribs 

Nerve Muscular eollateral brs o£ 
intereostal Ns 

INTERNAL OBLIQUE ABDOMINIS 

Aríses Lumbar £ascia, ant two-thirds o£ 
iliae erest & lat two-thirds o£ inguinal lig 

Inserts Gostal margin (ribs & eostal 
eartilages), aponenrosis o£ rectus sheath 
(ant & post), eonjoint tendon to pubic 
erest & peetineal line 

Aetìon Supports abdominal wall, assists 
£orced respiration, aids raising intra- 
abdominal pressure &, with muscles 
o£ other side, abducts & rotates trunk. 
Gonjoint tendon supports post wall o£ 
inguinal eanal 

Nerve Ant primary rami (T7-12) (eonjoint 
tendon ilio-inguinal N (Ll)) 

INTEROSSEI —DORSAL OF FOOT (4) 

Aríses Bipennate £rom inner aspeets o£ 
sha£ts o£ all MTs 

Inserts Bases o£ prox phalanges & dorsal 
extensor expansions o£ med side o£ 
seeond toe & lat sides o£ seeond, third & 
£ourth toes 

Aetíon Abduct seeond, third & £ourth toes 
£rom axis o£ seeond toe. Assist lumbricals 
in extending IP jnts whilst £lexing MTP 
jnts 

Nerve Lat plantar N (1-3: deep br; 4: 
superficial br) (S2,3) 

INTEROSSEI —DORSAL OF HAND (4) 

Aríses Bipennate £rom inner aspeets o£ 
sha£ts o£ all MCs 

Inserts Prox phalanges & dorsal extensor 
expansion on radial side o£ index & 
middle fingers 6c ulnar side o£ middle & 
ring fingers 

Aetìon Abduct index, middle & ring 
fingers £rom axis o£ middle finger. Flex 
MCP jnt whilst extending IP jnts 


Nerve Deep br o£ ulnar N (C8,T1) 

INTEROSSEI —PALMAR OF HAND (3) 
Arises Ant sha£ts o£ 2, 4, 5 MCs 
(unipennate) 

Inserts Prox phalanges 6c dorsal extensor 
expansion on ulnar side o£ index & 
radial side o£ ring òe little fingers 
Aetíon Adduct index, ring & little fingers 
to axis o£ middle finger. Flex MCP jnt 
whilst extending IP jnts 
Nerve Deep br o£ ulnar N (C8,T1) 

INTEROSSEI —PLANTAR OF FOOT (3) 
Aríses In£eromedial sha£ts o£ third, £ourth 
& fi£th MTs (single heads) 

Inserts Med sides o£ bases o£ prox 
phalanges with slips to dorsal extensor 
expansions o£ third, £ourth & fi£th toes 
Aetion Adduct third, £ourth & fi£th toes 
to axis o£ seeond toe. Assist lumbricals 
in extending IP jnts whilst £lexing MTP 
jnts 

Nerve Deep br o£ lat plantar N (S2,3) 

INTERSPINALES 
Arises Spinons proeesses 
Inserts Spinous proeesses one above 
Aetíon Extension o£ spine 
Nerve Post primary rami 

INTERTRANSVERSARII 
Arises Transverse proeesses 
Inserts Transverse proeesses one above 
Aetìon Lat £lexes spine 
Nerve Post primary rami 

INTRINSie MUSCLE OFTONGUE 
Arises Sup & in£ longitudinal, transverse 
& vertieal elements 

Inserts Mucous membrane, septum & 
other muscles o£ tongue 
Aetìon Alter shape o£ tongue & so aid 
mastieation, speeeh 6c swallowing 
Nerve Hypoglossal N (XII) 
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lschiocavernosus 


MUSCLES 


Levator ani—pubovaginalis 


ISCHIOCAVERNOSUS 
Arìses Med aspeet of ischium & 
ischiopubic ramus 

Inserts Inferolateral aponeurosis over 
crura of penis/elitoris 
Aetìon Stabilises ereet penis 
Nerve Perineal br of pudendal N (S2,3,4) 

LATERAL CRICOARYTENOID 
Arìses Lat aspeet of areh of erieoid 
eartilage 

Inserts Muscular proeess of arytenoid 
eartilage 

Aetìon Addnets 6c med rotates arytenoid 
eartilage (eloses rima glottidis) 

Nerve Reenrrent laryngeal br of vagus N (X) 


Nerve Thoraeodorsal N (C6,7,8) (from 
post eord) 

LEVATOR ANGULI ORIS 
Arìses Ant surface of maxilla belovv infra- 
orbital foramen 

Inserts Outer end of upper lip 6c modiolus 
Aetìon Elevates angle of mouth 
Nerve Buccal br of faeial N (VII) 

LEVATOR ANI —COCCYGEUS 
Arìses Sacrospinous lig 6c isebial spine 
Inserts Anoeoeeygeal body 6c coccyx 
Aetìon Snpports pelvie viseera 
Nerve Ant primary rami (perineal brs) of 
S4,5 



LATERAL PTERYGOID 
Aríses Upper head: infratemporal snrfaee 
of sphenoid bone. Lower head: lat 
snrfaee of lat pterygoid plate 
Inserts Pterygoid fovea below eondylar 
proeess of mandible 6^ intra-articular 
dise 6c capsule of temporomandibular jnt 
Aetìon Protrndes mandible 6c opens 
mouth by pulling eondyle 6c dise 
forwards 

Nerve Ns to lat pterygoid (ant div of 
mandibular N (Ve)) 

LATERAL RECTUS 

Aríses Lat tendinous ring within orbit 

Inserts Lat selera ant to equator of eyeball 

Aetìon Abducts eye 

Nerve Abducent N (VI) 

LATISSIMUS DORSI 
Aríses All thoraeie spines 6c supraspinous 
ligs from T7 downwards 6c lumbar 6c 
saeral spines via lumbar faseia, post third 
iliae erest, last four ribs (interdigitating 
with ext oblique abdominis) 6c inf angle 
of seapnla 

Inserts Floor of bieipital groove of humerus 
after spiralling around teres major 
Aetìon Extends, adducts 6c med rotates 
arm. Gostal attaehment helps with deep 
inspiration 6c foreed expiration 


LEVATOR ANI—ILIOCOCCYGEUS 
Arìses Post half of faseial line over 
obtnrator internns 6c isehial spine 
Inserts Anoeoeeygeal body 
Aetion Snpports pelvie viseera 
Nerve Ant primary rami (perineal brs) of 

S3,4 

LEVATOR ANI —PUBOCOCCYGEUS 
Aríses Post surface of pubis 6c ant half of 
faseial line over obtnrator internns 
Inserts Anoeoeeygeal body 
Aetion Snpports pelvie viseera 
Nerve Ant primary rami (perineal brs) of 

S3,4 

LEVATOR ANI —PUBORECTALIS 
Arises Post surface of pubis 
Inserts Midline sling post to rectum 
Aetion Supports 6c aids eontinenee of 
rectum by maintaining anoreetal angle 
Nerve Ant primary rami (perineal brs) of 

S3,4 

LEVATOR ANI —PUBOVAGINALIS 
(LEVATOR PROSTATAE) 

Arises Post surface of pubis 
Inserts Midline raphé post to vagina/ 
prostate 
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Levator labii superioris 


MUSCLES 


Lumbricals of hand (4) 


Aetìon Supports ant pelvie viseera 
Nerve Ant primary rami (perineal brs) of 
S3,4 

LEVATOR LABII SUPERIORIS 
Arìses Med infra-orbital margin 
Inserts Skin 6c muscle o£ upper lip 
Aetìon Elevates & everts upper lip 
Nerve Buccal br of faeial N (VII) 

LEVATOR LABII SUPERIORIS 
ALAEQUE NASI 

Arìses Upper frontal proeess of maxilla 
Inserts Skin of lat nostril & upper lip 
Aetìon Dilates nostril & elevates upper lip 
Nerve Buccal br of faeial N (VII) 

LEVATOR PALPEBRAE SUPERIORIS 
Arìses Inf aspeet of lesser wing of sphenoid 
bone just above tendinous ring 
Inserts Sup tarsal plate & skin of upper 
eyelid 

Aetìon Elevates & retraets upper eyelid 
Nerve Sup div of oculomotor N (III) & 
sympathetie to smooth muscle portion 

LEVATOR SCAPULAE 
Arìses Post tnbereles of transverse 
proeesses of Cl-4 

Inserts Upper part of med border of scapula 
Aetìon Raises med border of scapula 
Nerve Ant primary rami of C3 & C4 & 
dorsal seapnlar N (C5) 

LEVATORVELI PALATINI 
Arìses Within pharynx at apex of inf 
surface of petrous temporal bone & med 
rim of auditory tube 
Inserts Palatine aponenrosis 
Aetìon Elevates, retraets & lat deviates 
soft palate. May open auditory tube on 
swallowing 

Nerve Pharyngeal plexus (IX, X, 

sympathetie) via pharyngeal br of vagus 
N (X) with its motor fibres from eranial 
aeeessory N (XI) 


LEVATORES COSTARUM 
Arìses Transverse proeesses C7 to Tll 
Inserts Post surface & angle of rib below 
Aetíon Elevates ribs 
Nerve Post primary rami 

LONGUS eAPITIS 
Arìses Ant tnbereles of transverse 
proeesses of C3-6 
Inserts Ant basilar oeeipital bone 
Aetíon Elexes eervieal spine & atlanto- 
oeeipital jnt 

Nerve Ant primary rami of Cl-3 

LONGUS eOLLI 

Arìses Ant body of Tl-3, ant tnbereles of 
transverse proeesses of C3-7 
Inserts Ant areh of atlas (Cl) & bodies of 
C2-4 

Aetìon Elexes & rotates eervieal spine 
Nerve Ant primary rami of C2-6 

LUMBRICALS OF FOOT (4) 

Arìses Lat 3: bipennate origin from eleft 
between the four tendons of flexor 
digitornm longus. Med 1: unipennate 
origin from med aspeet of first tendon 
Inserts Dorsal extensor expansion 
Aetion Extend toes at IP jnts & flex MTP 
jnts 

Nerve Eirst: med plantar N (S2,3). 2-4: 
deep br of lat plantar N (S2,3) 

LUMBRICALS OF HAND (4) 

Aríses Four tendons of flexor digitornm 
profundus. Radial 2: radial side only 
(unipennate). Ulnar 2: eleft between 
tendons (bipennate) 

Inserts Extensor expansion (dorsum of 
prox phalanx) of fingers 2-5 radial side 
Aetion Flex MCP jnts 6c extend IP jnts of 
fingers 

Nerve Lat 2: median N (C8,T1). Med 2: 

deep br of ulnar N (C8,T1) 

Notes 60% have nerve supply as above. 
40% have 3:1 or 1:3 
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Masseter 


MUSCLES 


Obturator externus 


MASSETER 

Arìses Ant two-thirds o£ zygomatie areh & 
zygomatie proeess of maxilla 
Inserts Lat snrfaee of angle 6c lower ramus 
of mandible 

Aetìon Elevates mandible (enables foreed 
closure of mouth) 

Nerve Ant div of mandibular N (Ve) 

MEDIAL PTERYGOID 

Arises Deep head. Med side of lat 

pterygoid plate & fossa between med & 
lat plates. Superficial head: tuberosity of 
maxilla & pyramidal proeess of palatine 
bone 

Inserts Med aspeet of angle of mandible 
Aetíon Elevates, protraets & lat displaees 
mandible to opposite side for chewing 
Nerve N to medial pterygoid (main trunk 
of mandibular N (Ve)) 

MEDIAL RECTUS 

Aríses Med tendinous ring within orbit 
Inserts Med selera ant to equator of eyeball 
Aetion Adducts eye 
Nerve Inf div of oculomotor N (III) 

MENTALIS 

Arises ineisive fossa on ant aspeet of 
mandible 

Inserts Skin of ehin 

Aetion Elevates 6c wrinkles skin of ehin & 
protrndes lower lip 

Nerve Mandibular br of faeial N (VII) 

MUSCULUS UVULAE 
Arises Post border of hard palate 
Inserts Palatine aponeurosis 
Aetion Shapes uvula 
Nerve Pharyngeal plexus (IX, X, 

sympathetie) via pharyngeal br of vagus 
N (X) with its motor fibres from eranial 
aeeessory N (XI) 

MYLOHYOID 

Arises Mylohyoid line on int aspeet of 
mandible 


Inserts Ant three-quarters: midline raphé. 
Post quarter: sup border of body of 
hyoid bone 

Aetion Elevates hyoid bone, supports & 
raises floor of mouth. Aids in mastieation 
6c swallowing 
Nerve Mylohyoid N (Ve) 

NASALIS (eOMPRESSOR & 

DILATOR) 

Arises Erontal proeess of maxilla 
Inserts Nasal aponeurosis 
Aetion Opens & eloses nostrils, 
partienlarly in foreed respiration 
Nerve Buccal br of faeial N (VII) 

Notes Part of dilator nasalis is depressor 
septi from maxilla above eentral ineisor 
to mobile part of nasal septum 

OBLIQUE ARYTENOID 
Arises Muscular proeess of arytenoid 
eartilage 

Inserts Sup pole of opposite arytenoid 
eartilage 

Aetion Adducts arytenoid eartilages (eloses 
rima glottidis) 

Nerve Recurrent laryngeal br of vagus 
N(X) 

Notex It extends into aryepiglottie fold as 
aryepiglotticus 

OBLIQUUS eAPITIS INFERIOR 
Arises Spinous proeess of axis (C2) 

Inserts Lat mass of atlas (Cl) 

Aetion Rotates atlanto-axial jnt 
Nerve Suboccipital N (post primary ramus 
of ei) 

OBLIQUUS eAPITIS SUPERIOR 
Arises Lat mass of atlas (Cl) 

Inserts Lat half inf nuchal line 
Aetion Lat flexes atlanto-oeeipital jnt 
Nerve Suboccipital N (post primary ramus 
of ei) 

OBTURATOR EXTERNUS 
Arises Outer obturator membrane, rim of 
pubis & ischium bordering it 





Obturator internus 


MUSCLES 


Palatopharyngeus 


Inserts Troehanterie fossa on med snrfaee 
of greater troehanter 
Aetìon Lat rotates hip 
Nerve Post div of obtnrator N (L3,4) 


Aetìon Opposes (med rotates & flexes) 
CMC jnt of thnmb 

Nerve Reenrrent (muscular) br of median 
N (C8,T1) (may also be from deep br of 
ulnarN(C8,Tl)) 


OBTURATOR INTERNUS 
Arìses Inner snrfaee of obturator 

membrane & rim of pubis & ischium 
bordering membrane 
Inserts Middle part of med aspeet of 
greater troehanter of femur 
Aetìon Lat rotates & stabilises hip 
Nerve N to obturator internus (L5,S1,2) 

OeeiPITOFRONTALIS 
Aríses Oeeipital: highest nuchal line & 
mastoid proeess. Frontal: sup fibres of 
upper faeial muscles 
Inserts Galeal aponeurosis 
Aetìon Wrinkles forehead òe fixes galeal 
aponeurosis 

Nerve Post auricular & temporal brs of 
faeial N (VII) 

OMOHYOID 

Aríses Suprascapular lig òe adjaeent 
scapula 

Inserts Inf border of body of hyoid bone 
Aetìon Depresses hyoid bone & henee 
larynx 

Nerve Ansa eerviealis N (Cl,2,3) 

Notes Tendon between two bellies through 
sling behind sternoeleidomastoid 

OPPONENS DIGITI MINIMI (hand) 
Aríses Flexor retinaculum & hook of 
hamate 

Inserts Ulnar border of shaft of fifth MC 
Aetìon Opposes (flexes & lat rotates) 

CMC jnt of little finger 
Nerve Deep br of ulnar N (C8,T1) 

OPPONENS POLLieiS 
Aríses Flexor retinaculum & tubercle of 
trapezium 

Inserts Whole of radial border of first MC 


ORBICULARIS OCULI 
Aríses Med orbital margin & laerimal 
faseia behind laerimal sae (orbital, 
palpebral & laerimal parts) 

Inserts Lat palpebral raphé 
Aetíon eioses eyelids, aids passage & 
drainage of tears 

Nerve Temporal òe zygomatie brs of faeial 
N (VII) 

ORBICULARIS ORIS 
Aríses Near midline on ant surface of 
maxilla & mandible & modiolns at angle 
of mouth 

Inserts Mucous membrane of margin of 
lips & raphé with buccinator at modiolus 
Aetìon Narrows orifiee of mouth, purses 
lips & puckers lip edges 
Nerve Buccal br of faeial N (VII) 

Notes Aeeessory parts are incisivus labii 
superioris òe inferioris 

PALATOGLOSSUS 
Aríses Palatine aponenrosis 
Inserts Posterolateral tongue 
Aetìon Elevates post tongue & eloses 
oropharyngeal isthmus & aids initiation 
of swallowing 

Nerve Pharyngeal plexus (IX, X, 

sympathetie) via pharyngeal br of vagus 
N (X) with its motor fibres from eranial 
aeeessory N (XI) 

Notes Forms palatoglossal areh 

PALATOPHARYNGEUS 
Aríses Palatine aponenrosis òe post margin 
of hard palate 

Inserts Upper border of thyroid eartilage 
& blends with eonstrietor fibres. Upper 
fibres interdigitate with opposite side to 
give Passavant’s ridge 
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Palmaris brevis 


MUSCLES 


Platysma 


Aetìon Elevates pharynx 5c larynx. 

Passavant’s mnsele eloses nasopharyngeal 
isthmns in swallowing 
Nerve Pharyngeal plexus (IX, X, 

sympathetie) via pharyngeal br o£ vagus 
N (X) with its motor fibres from eranial 
aeeessory N (XI) 

Notes Forms palatopharyngeal areh 


Aetìon Clavicular head: flexes Se adducts 
arm. Sternal head: adducts Se med 
rotates arm. Aeeessory for inspiration 
Nerve Med peetoral N (from med eord) Se 
lat peetoral N (from lat eord) (C6,7,8) 
Notes Muscle folds on itself so that 
clavicular fibres insert lowest. Sternal 
fibres are highest inserting into capsule of 
shoulder joint 



PALMARIS BREVIS 

Aríses Flexor retinaculum Se palmar 
aponeurosis 

Inserts Skin o£ palm into dermis 

Aetìon Steadies Se eorrngates skin of palm 
to help with grip 

Nerve Snperfieial br of ulnar N (C8,T1) 

Notes Only muscle supplied by this br of 
ulnar N 

PALMARIS LONGUS 

Arìses Common flexor origin of med 
epieondyle of humerus 

Inserts Flexor retinaculum Se palmar 
aponeurosis 

Aetìon Flexes wrist Se tenses palmar 
aponeurosis 

Nerve Median N (C7,8) (from med Se lat 
eords) 

Notes Absent in 13% 

PECTINEUS 

Arìses Peetineal line of pubis Se narrow 
area of sup pubic ramus below it 

Inserts A vertieal line between spiral line 
Se gluteal erest below lesser troehanter 
of femur 

Aetìon Flexes Se adducts hip 

Nerve Ant div of femoral N (L2,3). 
Oeeasional twig from obtnrator N (ant 
div-L2,3) 


PEGTORALIS MINOR 

Arìses Ant aspeet of 3, 4, 5 ribs 
Inserts Med Se upper surface of eoraeoid 
proeess of scapula 

Aetìon Elevates ribs if scapula fixed, 

protraets scapula (assists serratus anterior) 
Nerve Med Se lat peetoral Ns (C6,7,8) 
(from med Sc lat eords) 

Notes Landmark for axillary art Se eords 
of braehial plexus 

PIRIFORMIS 

Arìses 2, 3, 4 eostotransverse bars of ant 
sacrum between saeral foramina 
Inserts Ant part of med aspeet of greater 
troehanter of femur 
Aetion Lat rotates Se stabilises hip 
Nerve Ant primary rami of Sl,2 
Notes Passes lat through greater seiatie 
foramen 


PLANTARIS 

Aríses Lat supracondylar ridge of femur 
above lat head of gastrocnemius 
Inserts Tendo calcaneus (med side, deep to 
gastrocnemius tendon) 

Aetíon Plantar flexes foot Se flexes knee 
Nerve Tibial N (Sl,2) 


PEGTORALIS MAJOR 
Aríses Clavicular head-med half elaviele. 
Sternoeostal head-lat manubrium Se 
sternum, six upper eostal eartilages Se 
ext oblique aponeurosis 
Inserts Lat lip of bieipital groove of 

humerus and ant lip of deltoid tuberosity 


PLATYSMA 

Arìses Skin over lower neek Se upper lat 
ehest 

Inserts Inf border of mandible Se skin over 
lower faee Se angle of mouth 

Aetìon Depresses Se wrinkles skin of lower 
faee Se mouth. Aids foreed depression of 
mandible 
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Popliteus 


MUSCLES 


Quadratus lumborum 


Nerve Gervieal br of faeial N (VII) 

POPLITEUS 

Arìses Post shaft of tibia above soleal line 
& belovv tibial eondyles 
Inserts A faeet on lat snrfaee of lat eondyle 
of femnr postero-inferior to epieondyle. 
Tendon passes into eapsnle of knee and a 
few fibres attaeh to lat menisens 
Aetìon IJnloeks extended knee by lat 
rotation of femur on tibia. Pulls baek lat 
meniscus 

Nerve Tibial N (L4,5,S1) 

Notes Popliteus bursa lies deep to tendon 


Aetìon Pronates forearm & flexes elbow 

Nerve Median N (C6,7) (from lat & med 
eords) 

Notes Median N passes between its two 
heads 

PSOAS MAJOR 

Arìses Transverse proeesses of Ll-5, 
bodies of T12-L5 & intervertebral dises 
below bodies of T12-L4 

Inserts Middle surface of lesser troehanter 
of femur 

Aetíon Flexes hip 

Nerve Ant primary rami of Ll,2 


POSTERIOR GRieOARYTENOID 
Aríses Post aspeet of erieoid eartilage 
Inserts Muscular proeess of arytenoid 
eartilage 

Aetìon Abdnets & lat rotates arytenoid 
eartilage (opens rima glottidis) 

Nerve Reenrrent laryngeal br of vagus 
N(X) 

PROCERUS 

Aríses Nasal bone &c eartilages 
Inserts Skin of med forehead 
Aetìon Wrinkles & ‘frowns’ forehead 
Nerve Temporal br of faeial N (VII) 


PSOAS MINOR 

Aríses Bodies of T12 & L1 & intervening 
intervertebral dise 

Inserts Peetineal line of pubis Se faseia 
over iliopsoas 

Aetíon Weak flexor of trunk 
Nerve Ant primary rami of L1 


PYRAMIDALIS 

Aríses Public erest ant to origin of rectus 
abdominis 

Inserts Lower linea alba 

Aetíon Reinforees lower rectus sheath 

Nerve Subcostal N (T12) 




PRONATOR QUADRATUS 
Aríses Lower quarter of anteromedial 
shaft of ulna 

Inserts Lower quarter of anterolateral 
shaft of radius 6c some interosseous 
membrane 

Aetìon Pronates forearm Se maintains ulna 
& radius opposed 
Nerve Ant interosseous N (C8,T1) 

PRONATORTERES 
Aríses Humeral head: med epieondyle, 
med snpraeondylar ridge & med 
intermuscular septum. Ulnar head: med 
border of eoronoid proeess 
Inserts Just post to most prominent part of 
lat convexity of radius 


QUADRATUS FEMORIS 
Aríses Lat border of isehial tuberosity 
Inserts Quadrate tubercle of femur & a 
vertieal line below this to the level of 
lesser troehanter 

Aetìon Lat rotates Se stabilises hip 
Nerve N to quadratus femoris (L4,5,S1) 

QUADRATUS LUMBORUM 
Aríses Inf border of 12th rib 
Inserts Apiees of transverse proeesses of 
Ll-4, iliolnmbar lig Se post third of iliae 
erest 

Aetìon Fixes 12th rib during respiration &c 
lat flexes trunk 

Nerve Ant primary rami (T12-L3) 
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Rectus abdominis 


MUSCLES 


Sartorius 


RECTUS ABDOMINIS 
Arìses Pubic erest & pubic symphysis 
Inserts 5, 6, 7 eostal eartilages, med inf 
eostal margin &c post aspeet of xiphoid 
Aetìon Flexes trunk, aids foreed expiration 
6c raises intra-abdominal pressure 
Nerve Ant primary rami (T7-12) 

RECTUS eAPITIS ANTERIOR 
Arìses Lat mass of atlas (Cl) 

Inserts Basilar oeeipital bone ant to 
oeeipital eondyle 

Aetìon Flexes atlanto-oeeipital jnt 
Nerve Ant primary rami of C1 

RECTUS eAPITIS LATERALIS 
Aríses Lat mass of atlas (Cl) 

Inserts Jugular proeess of oeeipital bone 
Aetìon Lat flexes atlanto-oeeipital jnt 
Nerve Ant primary rami of C1 


RHOMBOID MAJOR 

Arìses Spines of T2-T5 de supraspinous 
ligs 

Inserts Lower half of posteromedial 
border of scapula, from angle to upper 
part of triangular area at base of 
scapular spine 

Aetion Retraets seapnla. Rotates seapnla 
to rest position 

Nerve Dorsal scapular N (C5) (from root) 

RHOMBOID MINOR 

Aríses Lower ligamentum nuchae, spines 
of C7 & T1 

Inserts Small area of posteromedial border 
of seapnla at level of spine, below levator 
scapulae 

Aetíon Retraets scapula. Rotates scapula 
to rest position 

Nerve Dorsal scapular N (C5) (from root) 



RECTUS eAPITIS POSTERIOR 
MAJOR 

Aríses Spinous proeess of axis (C2) 

Inserts Lat half of inf nuchal line 
Aetíon Extends Sc rotates atlanto-oeeipital 
jnt 

Nerve Snboeeipital N (post primary 
ramus Cl) 

RECTUS eAPITIS POSTERIOR 
MINOR 

Aríses Post proeess of atlas (Cl) 

Inserts Med half of inf nuchal line 
Aetíon Extends atlanto-oeeipital jnt 
Nerve Suboccipital N (post primary 
ramus Cl) 


RECTUS FEMORIS (QUADRICEPS 
FEMORIS I) 

Aríses Straight head: ant inf iliae spine. 

Refleeted head: ilium above acetabulum 
Inserts Quadriceps tendon to patella, via 
ligamentnm patellae into tubercle of tibia 
Aetìon Extends leg at knee. Elexes thigh 
at hip 

Nerve Post div of femoral N (L2,3,4) 


RISORIUS 

Arìses Deep faseia of faee Se parotid 
Inserts Modiolus 5c skin at angle of mouth 
Aetìon Retraets angle of mouth 
Nerve Buccal br of faeial N (VII) 

SALPINGOPHARYNGEUS 
Arìses Inf eartilage 5c mucosa of 
pharyngeal orifiee of auditory tube 
Inserts Upper border of thyroid eartilage 
5c inf eonstrietor muscle fibres 
Aetìon Elevates pharynx 5c larynx 5c aids 
swallowing. Opens auditory tube during 
swallowing 

Nerve Pharyngeal plexus (IX, X, 

sympathetie) via pharyngeal br of vagus 
N (X) with its motor fibres from eranial 
aeeessory N (XI) 

SARTORIUS 

Arìses Immediately below ant sup iliae 
spine 

Inserts Upper med snrfaee of shaft of tibia 
Aetion Plexes, abdnets, lat rotates thigh at 
hip. Plexes, med rotates leg at knee 
Nerve Ant div of femoral N (L2,3) 
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Scalenus anterior 


MUSCLES 


Sphineter ani 


SCALENUS ANTERIOR 

Arìses Ant tnbereles o£ transverse 
proeesses o£ C3-6 

Inserts Sealene tnberele on sup aspeet o£ 
first rib 

Aetìon Aeeessory to inspiration. Lat 
£lexion o£ neek when first rib fixed 

Nerve Ant primary rami o£ C5,6 

SCALENUS MEDIUS 

Arìses Post tubercles o£ transverse 
proeesses o£ C2-7 

Inserts Sup aspeet o£ first rib, ant to its 
tubercle 

Aetìon Aeeessory to inspiration 

Nerve Ant primary rami o£ C3-8 


Aetìon Flexes & med rotates knee. 

Extends hip 

Nerve Tibial portion o£ seiatie N (L5,S1,2) 

SERRATUS ANTERIOR 
Arìses Upper eight ribs &c ant intereostal 
membranes £rom midelavienlar line. 
Lower £our interdigitating with external 
oblique 

Inserts Inner med border seapnla. 1 & 

2: upper angle; 3 & 4: length o£ eostal 
sur£ace; 5-8: in£ angle 
Aetìon Lat rotates Se protraets scapula 
Nerve Long thoraeie N o£ Bell (C5,6,7) 
(£rom roots) slips £rom ribs 1 de 2: C5; 3 
&4: C6; 5-8: C7 


SCALENUS MINIMUS 
Arìses Ant tnberele o£ transverse proeess 
o£ C7 

Inserts Suprapleural membrane (Sibson’s 
£ascia) 

Aetìon Supports suprapleural membrane 
Nerve Ant primary rami o£ C7 

SCALENUS POSTERIOR 
Arìses Post tnbereles o£ transverse 
proeesses C4-6 

Inserts Posterolateral sur£ace o£ seeond rib 
Aetìon Aeeessory to inspiration 
Nerve Ant primary rami o£ C6-8 


SERRATUS POSTERIOR INFERIOR 
Arìses Spinons proeesses & supraspinous 
ligs o£Tll-L2 

Inserts Post aspeet o£ ribs 9-12 
Aetìon Assists £orced expiration 
Nerve Ant primary rami (T9-12) 

SERRATUS POSTERIOR SUPERIOR 
Arìses Spinons proeesses & supraspinous 
lig o£ C7-T2 

Inserts Post aspeet o£ ribs 2-5 
Aetíon Assists £orced inspiration 
Nerve Ant primary rami (T2-5) 




SEMIMEMBRANOSUS 
Arìses Upper outer quadrant o£ post 
sur£ace o£ isehial tuberosity 
Inserts Med eondyle o£ tibia below 

articular margin, £ascia over poplitens & 
oblique popliteal lig 
Aetìon Flexes Se med rotates knee. 

Extends hip 

Nerve Tibial portion o£ seiatie N (L5,S1,2) 

SEMITENDINOSUS 
Arìses Upper inner quadrant o£ post 
sur£ace o£ isehial tuberosity 
Inserts Upper med sha£t o£ tibia behind 
graeilis 


SOLEUS 

Arìses Soleal line & middle third o£ post 
border o£ tibia & upper quarter o£ post 
sha£t o£ fibula including neek 
Inserts Tendo ealeanens to middle o£ three 
£acets on post sur£ace o£ calcaneus 
Aetìon Plantar £lexes £oot (aids venous 
return) 

Nerve Tibial N (Sl,2) 

Notes Main propnlsive £orce £or walking 
& rnnning 

SPHINCTERANI (external) 

Arìses Circular anatomieal sphineter 
Inserts Deep, snperfieial Se subcutaneous 
portions 


175 





Sphineter urethrae 


MUSCLES 


Subclavíus 



Aetìon Maintains eontinenee of faeees 
Nerve Inf reetal br o£ pndendal N (S2,3,4) 

SPHINGTER URETHRAE 
Aríses Girenlar anatomieal sphineter 
Inserts Fnses with deep transverse perinei 
Aetìon Maintains eontinenee of nrine 
Nerve Perineal br of pndendal N (S2,3,4) 

SPLENIUS GAPITIS 
Aríses Lower lig nnehae, spinons proeesses 
& supraspinous ligs C7-T3 
Inserts Lat occiput between sup inf 
nuchal lines 

Aetìon Extends & rotates eervieal spine 
Nerve Post primary rami of C3,4 

SPLENIUS GERVieiS 
Aríses Spinous proeesses & supraspinous 
ligs of T3-6 

Inserts Post tubercles of transverse 
proeesses of Cl-3 

Aetìon Extends & rotates eervieal spine 
Nerve Post primary rami of C5,6 

STAPEDIUS 

Aríses The pyramid (post wall of middle 
ear) 

Inserts Neek of stapes 
Aetìon Proteets & eritieally damps 
ossienlar ehain 

Nerve Faeial N (VII), in middle ear 

STERNOGLEIDOMASTOID 
Arìses Ant & sup manubrium & 
superomedial third of elaviele 
Inserts Lat aspeet of mastoid proeess & 
ant half of sup nuchal line 
Aetìon Aeting alone it laterally flexes 
eervieal spine & rotates head on neek 
to bring ipsilateral ear to ipsilateral 
shonlder. Aeting together they protrnde 
head & if head is fixed, aid respiration 
Nerve Spinal root of aeeessory N (XI) (lat 
roots ei-5) 

Notes Effeetively four separate muscles 


STERNOHYOID 

Arìses Sup lat post aspeet of manubrium 
Inserts Inf border of body of hyoid bone 
Aetìon Depresses hyoid bone 6c henee 
larynx 

Nerve Ansa eerviealis N (Cl,2,3) 

STERNOTHYROID 
Arìses Med post aspeet of manubrium 
Inserts Oblique line of lamina of thyroid 
eartilage 

Aetìon Depresses larynx 
Nerve Ansa eerviealis N (Cl,2,3) 

STYLOGLOSSUS 

Arìses Ant surface & apex of styloid 

proeess & upper quarter of stylohyoid lig 
Inserts Superolateral sides of tongue 
Aetìon Retraets & elevates tongue, aids 
initiation of swallowing 
Nerve Hypoglossal N (XII) 

STYLOHYOID 

Arìses Base of styloid proeess 

Inserts Base of greater cornu of hyoid bone 

Aetìon Elevates & retraets hyoid bone. 

Aids swallowing & elevates larynx 
Nerve Faeial N (VII) before it enters 
parotid gland 

STYLOPHARYNGEUS 
Arìses Med aspeet of styloid proeess 
Inserts Posterolateral border of thyroid 
eartilage 

Aetion Elevates larynx & pharynx. Aids 
swallowing 

Nerve Muscular br of glossopharyngeal 
N(IX) 

SUBCLAVIUS 

Aríses Costochondral jnnetion of first rib 
Inserts Snbelavian groove on inf snrfaee of 
middle third of elaviele 
Aetion Depresses elaviele & steadies it 
during shoulder movements 
Nerve N to subclavius (C5,6, upper trunk) 
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Subcostalis 


MUSCLES 


Temporoparietalis 


SUBCOSTALIS 

Arìses Int post aspeets of lower six ribs 
Inserts Int aspeets of ribs two to three 
levels below 

Aetìon Depresses lower ribs 
Nerve Mnsenlar eollateral brs of 
intereostal Ns 

Notes Snbeostalis is one of three mnseles 
that make up inner layer of thoraeie 
wall muscles. Others are innermost 
intereostals (lat) &c transversns thoraeis 
(ant) 

SUBSCAPULARIS 

Arìses Med two-thirds of subscapular fossa 
Inserts Lesser tuberosity of humerus, 
upper med lip of bieipital groove, capsule 
of shoulder jnt 

Aetìon Med rotates arm & stabilises 
shonlder jnt 

Nerve IJpper & lower subscapular Ns 
(C5,6,7) (from post eord) 

Notes Subscapular bursa beneath tendon, 
usually eonneeted with jnt. Tendon forms 
part of rotator cuff 

SUPERFICIAL TRANSVERSE PERINEI 

Aríses Body of ischium 

Inserts Perineal body 

Aetìon Fixes perineal body 

Nerve Perineal br of pndendal N (S2,3,4) 


Aetìon Elevates eye. Intorts eye in 
addnetion 

Nerve Sup div of oculomotor N (III) 

SUPINATOR 

Aríses Deep part (horizontal): snpinator 
erest de fossa of ulna. Snperfieial part 
(downwards): lat epieondyle & lat lig of 
elbow & annnlar lig 

Inserts Neek & shaft of radius, between 
ant 5c post oblique lines 

Aetìon Snpinates forearm. Only aets alone 
when elbow extended 

Nerve Post interosseons N (C6,7) 

Notes Post interosseons N passes between 
its two heads 


SUPRASPINATUS 

Aríses Med three-quarters of supraspinous 
fossa of scapula, upper surface of spine 
(bipennate) 

Inserts Sup faeet on greater tnberosity of 
humerus Se capsule of shoulder jnt 

Aetìon Abdnets arm 5c stabilises shonlder 
jnt 

Nerve Suprascapular N (C5,6) (from 
upper trunk) 

Notes Snbaeromial bursa lies above its 
tendon. Tendon forms part of rotator 
cuff 




SUPERIOR OBLIQUE (see also obliquus 
eapitis superior) 

Aríses Body of sphenoid snperomedial to 
tendinons ring 

Inserts Post/sup quadrant of selera behind 
equator of eyeball on lat side 
Aetìon Depresses eye in addnetion. Intorts 
eye in abdnetion 
Nerve Troehlear N (IV) 

Notes Passes around troehlear sling on 
frontal bone 


SUPERIOR RECTUS 

Aríses Sup tendinous ring within orbit 

Inserts Sup selera ant to equator of eyeball 


TEMPORALIS 

Aríses Temporal fossa between inf 
temporal line 5c infratemporal erest 
Inserts Med 5c ant aspeets of eoronoid 
proeess of mandible 

Aetìon Elevates mandible 5c post fibres 
retraet it 

Nerve Deep temporal brs from ant div of 
mandibnlar N (Ve) 

TEMPOROPARIETALIS 
Aríses Aponenrosis above ear 
Inserts Galeal aponenrosis 
Aetíon Eixes galeal aponenrosis 
Nerve Temporal br of faeial N (VII) 
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Tensor faseiae latae 


MUSCLES 


Tibialis anterior 


TENSOR FASeiAE LATAE 

Arìses Outer surface of ant iliae erest 
between tnberele of the iliae erest & ant 
sup iliae spine 

Inserts Iliotibial traet (ant snrfaee of lat 
eondyle of tibia) 

Aetìon Maintains knee extended (assists 
gluteus maximus) & abducts hip 

Nerve Sup gluteal N (L4,5,S1) 

TENSOR TYMPANI 

Aríses Cartilaginous & bony margins of 
anditory tube 

Inserts Handle of mallens (via proeessns 
troehlearif ormis) 

Aetìon Proteets & eritieally damps 
ossienlar ehain 

Nerve Off N to med pterygoid (main 
trunk of mandibnlar N (Ve)) 


Aetìon Lat rotates arm & stabilises 
shonlder jnt 

Nerve Axillary N (C5,6) (from post eord) 
Notes Fnnetionally part of infraspinatns. 
Tendon forms part of rotator cuff 

THYRO-ARYTENOID &VOCALIS 
Arìses Lower post surface of angle 
between laminae of thyroid eartilage 
Inserts Voeal proeess of arytenoid eartilage 
Aetion Shortens & relaxes voeal eords by 
approximating arytenoid eartilage to 
thyroid eartilage 

Nerve Reenrrent laryngeal br of vagus 
N(X) 

Notes Voealis is that part of 

thyroarytenoid that inserts into voeal 
eord itself 



TENSORVELI PALATINI 

Aríses Seaphoid fossa, med aspeet of spine 
of sphenoid bone & lat eartilage of 
anditory tube 

Inserts Palatine aponenrosis (via pulley of 
pterygoid hamulus) 

Aetíon Tenses soft palate prior to 
elevation. Opens anditory tube on 
swallowing 

Nerve Off N to med pterygoid (main 
trunk of mandibnlar N (Ve)) 

TERES MAJOR 

Aríses Oval area (lower third) of lat side of 
inf angle of seapnla below teres minor 

Inserts Med lip of bieipital groove of 
humerus 

Aetìon Med rotates & adducts arm. 
Stabilises shoulder jnt 

Nerve Lower subscapular N (C5,6,7) 

(from post eord) 

Notes Functionally part of subscapularis 

TERES MINOR 

Aríses Middle third lat border of scapula 
above teres major 

Inserts Inf faeet of greater tnberosity of 
humerus (below infraspinatus) & capsule 
of shoulder jnt 


THYRO-EPIGLOTTICUS 
Arìses Lower post snrfaee of thyroid 
eartilage 

Inserts Lat border of epiglottis 
Aetìon Widens aditus of larynx 
Nerve Reenrrent laryngeal br of vagus 
N(X) 

THYROHYOID 

Arìses Oblique line on lamina of thyroid 
eartilage 

Inserts Inf border of body of hyoid bone 
Aetìon Elevates larynx or depresses hyoid 
bone 

Nerve C1 fibres earried by hypoglossal 
N (XII) 

TIBIALIS ANTERIOR 
Arìses Upper half of lat shaft of tibia & 
interosseons membrane 
Inserts Inferomedial aspeet of med 
enneiform & base of first MT 
Aetìon Extends & inverts foot at ankle. 

Holds up med longitudinal areh of foot 
Nerve Deep fibnlar (peroneal) N (L4,5) 
Notes Inversion is at snbtalar òe midtarsal 
joints 
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Tibialis posterior 


MUSCLES 


Trapezius 


TIBIALIS POSTERIOR 

Arìses Upper half of post shaft of tibia & 
upper half of fibula between median erest 
& interosseons border, & interosseons 
membrane 

Inserts Tnberosity of navienlar bone & all 
tarsal bones (except talus) & bases of 
metatarsals 2-4 

Aetìon Plantar flexes & inverts foot. 
Snpports med longitudinal areh of foot 

Nerve Tibial N (L4,5) 

TRANSVERSE ARYTENOID 

Arìses Post snrfaee 6c muscular proeess of 
arytenoid eartilage 

Inserts Gorresponding snrfaees of opposite 
eartilage 

Aetìon Adducts arytenoid eartilages (eloses 
rima glottidis) 

Nerve Reenrrent laryngeal braneh of 
vagus N (X) 

TRANSVERSOSPINALIS— 

MULTIFIDUS 

Aríses Laminae of vertebra from saernm 
to C2 

Inserts Spinous proeesses two to three 
levels above 

Aetìon Extends spine 

Nerve Post primary rami 


Notes Three types—thoraeis, eervieis 5c 
eapitis 

TRANSVERSUS ABDOMINIS 
Aríses Gostal margin (ribs & eostal 

eartilages), lumbar faseia, ant two-thirds 
of iliae erest &c lat half of ingninal lig 
Inserts Aponenrosis of post Se ant rectus 
sheath Se eonjoint tendon to pubic erest 
Se peetineal line 

Aetíon Supports abdominal wall, aids 
foreed expiration Se raising intra- 
abdominal pressnre. Gonjoint tendon 
supports post wall of inguinal eanal 
Nerve Ant primary rami (T7-12). 
Gonjoint tendon: ilio-inguinal N (Ll) 

TRANSVERSUS THORAdS 
(STERNOeOSTALIS) 

Aríses Lower third of inner aspeet of 
sternum Sc lower three eostosternal 
junctions 

Inserts Seeond to sixth eostal eartilages 
Aetíon Depresses upper ribs 
Nerve Muscular eollateral brs of 
intereostal Ns 

Notes Transversns thoraeis is one of 
three mnseles that make up inner layer 
of thoraeie wall mnseles. Others are 
innermost intereostals (lat) Se snbeostals 
(post) 




TRANSVERSOSPINALIS— 

ROTATORES 

Aríses Transverse proeesses 
Inserts Spinous proeesses one above 
Aetìon Rotates spine 
Nerve Post primary rami 
Notes Two types—thoraeis Se eervieis et 
lumborum 

TRANSVERSOSPINALIS— 

SEMISPINALIS 

Aríses Transverse proeesses 

Inserts Spinous proeesses six levels above 

Aetìon Extends Se lat flexes spine 

Nerve Post primary rami 


TRAPEZmS 

Aríses Med third sup nuchal line, 
lig nuchae, spinous proeesses Se 
supraspinous ligs to T12 
Inserts Upper fibres to lat third of post 
border of elaviele; med aeromion Se lat 
spine of scapula. Lower fibres to med 
end of spine of seapnla as far as deltoid 
tubercle 

Aetìon Elevates Se retraets scapula. 

Rotates it during abduction of arm. If 
scapula is fixed, extends Se lat flexes neek 
Nerve Spinal root of aeeessory N (XI) (lat 
roots, ei-5) (spinal nerves C3 Se C4 for 
proprioeeption) 
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Trieeps 


MUSCLES 


Zygomatícus minor 



TRIGEPS 

Arìses Long head: infraglenoid tnberele 
o£ seapnla. Lat head: npper half post 
hnmerns (linear origin). Med head: lower 
half post hnmerns inferomedial to spiral 
groove & both intermnsenlar septa 
Inserts Post part of npper snrfaee of 

oleeranon proeess of ulna & post capsule 
Aetìon Extends elbow. Long head stabilises 
shonlder jnt. Med head retraets eapsnle 
of elbow jnt on extension 
Nerve Radial N (C6,7,8) (from post eord), 
four brs 


VASTUSINTERMEDIUS 
(QUADRICEPS FEMORIS 2) 

Arìses Ant & lat shaft of femur to one 
hand’s breadth above eondyles 
Inserts Quadriceps tendon to patella, via 
ligamentnm patellae into tnberele of tibia 
Aetìon Extends knee 
Nerve Post div of femoral N (L2,3,4) 

VASTUS LATERALIS (QUADRICEPS 
FEMORIS 3) 

Arìses Upper intertroehanterie line, base 
of greater troehanter, lat linea aspera, lat 
snpraeondylar ridge & lat intermuscular 
septum 


Inserts Lat quadriceps tendon to patella, 
via ligamentnm patellae into tnberele of 
tibia 

Aetion Extends knee 

Nerve Post div of femoral N (L2,3,4) 

VASTUS MEDIALIS (QUADRICEPS 
FEMORIS 4) 

Aríses Lower intertroehanterie line, 
spiral line, med linea aspera &c med 
intermuscular septum 
Inserts Med quadriceps tendon to 

patella Se direetly into med patella, via 
ligamentnm patellae into tnberele of tibia 
Aetíon Extends knee. Stabilises patella 
Nerve Post div of femoral N (L2,3,4) 

ZYGOMATICUS MAJOR 
Aríses Ant snrfaee of zygomatie bone 
Inserts Modiolus at angle of mouth 
Aetion Elevates & draws angle of mouth 
laterally 

Nerve Buccal br of faeial N (VII) 

ZYGOMATICUS MINOR 
Arises Lat infra-orbital margin 
Inserts Skin & muscle of upper lip 
Aetion Elevates & everts upper lip 
Nerve Buccal br of faeial N (VII) 


Aìde memo/r for nerve supply of groups of muscles in head and neek 


All muscles of: 

Supplied by: 

Except: 

VVhieh is supplied by: 

Pharynx 

Pharyngeal plexus (ÍX, X, sympathetie) 

Stylopharyngeus 

Glossopharyngeal (IX) 

Palate 

Pharyngeal plexus (IX, X, sympathetie) 

Tensor palati 

Off N to med pterygoid (Ve) 

Tongue 

Hypoglossal (XII) 

Palatoglossus 

Pharyngeal plexus (IX, X, 
sympathetie) 

Mastieation 

Mandibular (Ve) 

Buccinator 

Faeial (VII) 

Larynx 

Recurrent laryngeal (X) 

Grieothyroid 

Ext br of superior laryngeal (X) 

Faeial expression 
& buccinator 

Faeial (VII) 
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9: JOINTS 


Glassífìeatìon of joìnts 

Fìbrous Fibrous tissue between bones 

Prìmary cartílagínous Hyaline eartilage 
between bones 

Seeondary cartìlagìnous As for primary 
but fibroeartilage between the layers of 
hyaline eartilage (symphysis) 

Synovíal Joint eavity with synovial fluid. 
Hyaline eartilage on surface of bones. 
Articular dise ean be present 
Atypìeal synovìal Joint eavity with 

synovial fluid. Fibroeartilage on surface 
of bones. Articular dise ean be present 

Types of synovìal joínt 

Plane Sliding only 

Hìnge (ginglymus) One plane of 
movement 

Modífíed hínge (bíeondylar) One plane of 
movement + rotation 
Gondyloíd (ellípsoíd) Two planes of 
movement (circumduction) 

Saddle eondyloíd (sella) Two planes of 
movement + eontrolled rotation 
Pivot (troehoìd) Rotation only. One plane 
of movement 

Ball and soeket (spheroidal) Multi-axial. 
Three planes of movement 

Joìnts wìth interartìcular 
fìbroeartìlagìnoas dises 

Acromioclavicular (usually ineomplete) 
Femorotibial (knee) (ineomplete—menisei) 
Radioearpal (wrist) 

Sternoelavienlar 

Temporomandibular 


Joìnts wìth double eavities 
separated by ìntra- 
articular lìgaments—not 
fìbrocartílagínous dises 

Gostovertebral (ribs 2-10) 
Sternoehondral (seeond rib) 

Joìnts elassifìed by type 

Fibrous joínts 

Arytenocorniculate (ean be synovial) 
Gostotransverse (ribs 11 and 12) 
Cuboideonavicular (ean be synovial) 
Gomphosis (teeth) 

Radio-ulnar (interosseous membrane) 
Skull sutures 
Tibiofibular (inferior) 

Tibiofibnlar (interosseons membrane) 

Prìmary cartilaginous joìnts 

Gostoehondral 
Sternoehondral (first rib) 
Spheno-oeeipital 

Seeondary cartìlagínous joìnts 

Intervertebral 
Mannbriosternal 
Saeroeoeeygeal 
Symphysis pubis 
Xiphisternal 

Atypieal synovíal joìnts 

Acromioclavicular 
Sternoehondral (ribs 2-7) 
Sternoelavienlar 
Temporomandibnlar 

Typieal synovìal 

Acetabulofemoral (hip) 

Atlanto-axial (dens & faeets) 
Atlanto-oeeipital 


Instant Anatomy, Fifth Edition. Robert H. Whitaker and Neil R. Borley. 

© 2016 John Wiley & Sons, Ltd. Pnblished 2016 by John Wiley &C Sons Ltd. 
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JOINTS 


Calcaneocuboid 

Garpometaearpal 

Gostotransverse (ribs 1-10) 

Gostovertebral 

Grieo-arytenoid 

Grieo-thyroid 

Cuneocuboid 

Cuneonavicular 

Femorotibial (knee) 

Glenohumeral (shoulder) 

Humeroradial (elbow) 

Humero-ulnar (elbow) 
interearpal 

interehondral (eartilages 6-10) 

interenneiform 

intermetaearpal 

Intermetatarsal 

Interphalangeal 

Metaearpophalangeal 

Metatarsophalangeal 

Pisotriquetral 

Radioearpal (wrist) 

Radio-ulnar (snperior 6c inferior) 

Taloealeaneal 

Taloealeaneonavienlar 

Tarsometatarsal 

Tibiofibnlar (superior) 

Tibiotalal (ankle) 

Zygapophyseal (intervertebral faeet) 

Unclassìfíed 

Intervertebral joints of Lnsehka 

Named joìnts 

Acetabulofemoral (hip) 186 
Acromioclavicular 186 
Ankle (see tibiotalal) 186 
Arytenoeornienlate (larynx) 186 
Atlanto-axial—lateral 186 
Atlanto-axial—median 186 
Atlanto-oeeipital 186 
Calcaneocuboid (midtarsal) 186 
Carpometacarpal—fingers 2-5 (including 
intermetaearpal) 186 
Carpometacarpal—thumb 186 
Costochondral 186 
Costotransverse—ribs 1-10 186 

Costotransverse—ribsll,12 186 
Costovertebral 186 


Crico-arytenoid (larynx) 186 
Cricothyroid (larynx) 186 
Cuboideonavicular (see intertarsal) 
Cuneocuboid (see intertarsal) 
Cuneonavicular (see intertarsal) 

Elbow (see humero-ulnar, hnmeroradial & 
snperior radio-ulnar) 187 
Faeet (vertebral artienlations) 

(see zygapophyseal) 

Femorotibial (knee) 187 
Glenohumeral (shoulder) 187 
Gomphosis (dento-alveolar) 187 
Hip (see acetabulofemoral) 187 
Humeroradial (elbow) 187 
Humero-ulnar (elbow) 187 
interearpal (midearpal) (see also 
pisotriquetral) 187 
interehondral 187 
interenneiform (see intertarsal) 
intermetaearpal (see earpometaearpal— 
fingers 2-5) 

Intermetatarsal 187 
Interphalangeal (fingers & toes) 187 
Intertarsal—enboideona vicular 187 
Intertarsal—cuneocuboid 187 
Intertarsal—enneona vienlar 187 
Intertarsal—interenneif orm 187 
Intervertebral 188 
Intervertebral faeets 

(see zygapophyseal) 

Intervertebral joints of Lnsehka 

(neurocentral or nneovertebral) 188 
Knee (see femorotibial) 188 
Mannbriosternal 188 
Metaearpophalangeal 188 
Metatarsophalangeal 188 
Midearpal (see interearpal) 

Midtarsal (see ealeaneoenboid 
& talonavienlar part of 
taloealeaneonavienlar) 188 
Pelvie (see saero-iliae & symphysis pubis) 
Pisotriquetral 188 
Radioearpal (wrist) 188 
Radio-ulnar—inferior 188 
Radio-ulnar—interosseons membrane & 
oblique eord 188 
Radio-ulnar—superior 188 
Saeroeoeeygeal 188 
Saero-iliae 188 

Shoulder (see glenohumeral) 188 
Skull sutures 188 
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JOINTS 


Spheno-oeeipital 188 
Sternoehondral (sternoeostal) 188 
Sternoelavienlar (manubrioclavicular) 189 
Sternoeostal (see sternoehondral) 

Subtalar (see taloealeanean & taloealeaneal 
part of talocalcaneonavicular) 189 

Symphysis pubis 189 
Taloealeaneal (snbtalar) (see 
talocalcaneonavicular) 

Taloealeanean (snbtalar) 189 
Taloealeaneonavienlar 189 
Talonavicular (midtarsal) (see 
talocalcaneonavicular) 


Tarsometatarsal 189 

Temporomandibular 189 

Tibiofibular—inferior 189 

Tibiofibnlar—interosseous membrane 189 

Tibiofibnlar—snperior 189 

Tibiotalal (ankle) 189 

Vertebral (see intervertebral) 

Wrist (see radioearpal &c interarticular dise 
o£ inferior radio-ulnar) 189 
Xiphisternal 189 

Zygapophyseal (intervertebral faeet) 189 
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Types of joints 


JOINTS 


Fíbrous 

2 bones joined 
by fibrous tissue 


Cartìlagínous 

Primary 

2 bones joined by 
hyaline eartilage 

Seeonàary 

2 bone ends eovered with 
hyaline eartilage and a dise 
of fìbroeartilage between 


Bone 


Bone 

1 


Bone 


Bone 


Bone 

1 

Bone 


Examples: skull sutures, interosseous 
membranes, inferior tibiofìbular 
joint 


Examples: eostoehondrial, fìrst 
sternoehondrial, spheno- 
oeeipital 


All midline symphyses 
Examples: intervertebral, pubis 


Synovìal 

Atypieai 

Articular surface eovered with 
fìbroeartilage 

Examples: temporomandibular, 
sternoclavicular, 

2-7 sternoehondrial 



Typieal 

Articular surface eovered with 
hyaline eartilage 

Examples: all synovial joints that are 
not atypieal 



Typesof joints 





Plane 

Examples: tarsus, carpus 
Hinge 

Example: interphalangeal 


Modifìed hinge 
Example: knee 




Gondyloid 

Example: metaearpophalangeal 


Saddle eondyloid 

Example: fìrst earpometaearpal 


Ball and soeket 

Examples: hip, shoulder. (Sterno- 
clavicular & talocalcaneonavicular 
have many features of a ball and 
soeket joint) 

Pivot 

Examples: atlanto-axial, superior 
and inferior radio-ulnar 


Types of movement ín synovíal joínts 
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JOINTS 


Prineiples of movement 



INTERNAL ROTATION ONLY 
• Cro3ses aneerìorly at level of [oint 



INTERNAL ROTATION &ADDUCTION 
Grosses botfi anteriorly& Inferior to leyel of j'oínt 




EKTERNAL ROTATION ONLY 
• Crosses posteríoriy at level of joint 



EXTERNAL ROTATION &ADDUCTION 
• Crosses both posterìorly & irtferior 
to level of joínt 


ABDUCTION ONLY 
* Crosses sijperorly at 
(evel of foint 


Prlneìple of movement at joínts - shoulder 

A simple gdiá^ to the prineiples of the aetíon of mijseles in a ball and socket|Qínt» íllustrated here on 
the shoutder 


POSTERIORVIEVV 



EXTERNAL ROTATION 
ONLY 

• Píríformís 

• Gemellí 

• Obcurator ejeeerniis 

• Obtjraeor ìnternus 

• Quatíratus famorls 


ANTERÍORVIEVV 



^ ADDUCTION ONLY 

• Addjaor longus 

• Addu«or brevìs 

• Addjetor ma^us 

• Graeilís 
(Peetinejs) 


LAJERALVIEVV 



^ AE©UCTION ONLY 
e Glutcus mcdius & 
G]uteiis mlnlmjs 
(posterior fibres) 


EXTÉRNAL ROTATION 
8c EXTBvl5ION 
# Gluteus maxJmus 


EXTERNAL ROTATION 
&FLEXÌON 
• Sa'^ries 


INTERNAL ROTATION & 
A^UCTION 
e G]uteus mimmu5 & 
Glutejs medijs 
(anterior fìbres) 


Prlneìple of movement at jointo - hip 

A sìmple |ulde to ehe príneìples of the aetlon of rrtu$des ín a ball and eoeket ioíne, [llustrated here on the hlp. 


Príneìples of movement at joínts 
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Acetabulofemoral 


JOINTS 


Grieothyroid 


ACETABULOFEMORAL (hip) 
eiassìfìeatíon Synovial 
Type Ball & soeket 
Articulatíon Aeetabnlnm with femnr 

ACROMIOCLAVICULAR 
eiassífíeatíon Atypieal synovial 
Type Plane 

Artículatíon Aeromion with elaviele 
Notes Often an artienlar dise in npper part 
of jnt, nsnally ineomplete 

ANKLE (see tibíotalal) 

ARYTENOCORNICULATE (larynx) 
eiassífíeatíon Fibrons or synovial 
Articulatíon Arytenoid eartilage with 
eornienlate eartilage 

ATLANTO-AXIAL—LATERAL 
eiassifieation Synovial 
Type Plane 

Articulation Artienlar faeets of atlas with 
axis 

ATLANTO-AXIAL—MEDIAN 
eiassifieation Synovial 
Type Pivot 

Articulation Dens of axis with atlas 
Notes Seeond eavity (bnrsa) posteriorly 

ATLANTO-OeeiPITAL 
eiassifieation Synovial 
Type Gondyloid 

Articulation Atlas with oeeipital bone 

CALCANEOCUBOID (midtarsal) 
eiassifieation Synovial 
Type Saddle eondyloid 
Articulation Calcaneus with cuboid 
Notes This is one part of midtarsal 
jnt. Other is talonavienlar part of 
taloealeaneonavienlar 

CARPOMETACARPAL—FINGERS 2-5 

(including intermetaearpal) 
eiassifieation Synovial 
Type Plane 


Articulation Garpal bones with MCs & 
between MCs 

Notes Usually continuous eavity between 
CMC, intermetaearpal & interearpal jnts 

CARPOMETACARPAL—THUMB 
eiassifíeation Synovial 
Type Saddle eondyloid 
Articulation Trapezinm with first MC 
Notes Joint is separate from others in hand 

eOSTOeHONDRAL 
eiassifíeation Primary eartilaginons 
Articulation Bony rib with eostal eartilage 

eOSTOTRANSVERSE—RIBS l-IO 
eiassifíeation Synovial 
Type Plane 

Articulation Med faeet of tnberele of rib 
with transverse proeess of own vertebra 

eOSTOTRANSVERSE—RIBS II, 12 
eiassifíeation Fibrons (ligamentons) 
Articulation Tnberele of rib with 
transverse proeess of own vertebra 

eOSTOVERTEBRAL 
eiassifíeation Synovial 
Type Plane 

Articulation Head of rib with vertebral 
body 

Notes First rib artienlates with T1 vertebra 
only (single eavity jnt). Ribs 2-10 with 
own vertebra & one above (double 
eavity jnts separated by intra-articular 
lig). Ribs 11 6c 12 with own vertebra 
only (single eavity jnts) 

CRICO-ARYTENOID (larynx) 
eiassifíeation Synovial 
Type Featnres of ball & soeket 
Articulation Cricoid eartilage with 
arytenoid eartilage 

eRieOTHYROID (larynx) 
eiassifíeation Synovial 
Type Plane (rotational). Two together give 
hinge movement 
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Elbow 


JOINTS 


Intertarsal—intercuneiform 


Artìculatíon Faeet on side of erieoid 
eartilage with inf horn of thyroid 
eartilage 

ELBOW (see humeroradial & humero-ulnar) 

FEMOROTIBIAL (knee) 
eiassífìeatìon Synovial 
Type Modified hinge 
Artìculatíon Femur with tibia 
Notes Menisei are ineomplete dises of 
fibroeartilage 

GLENOHUMERAL (shoulder) 
eiassifìeatìon Synovial 
Type Ball & soeket 

Artículatíon Glenoid fossa of scapula with 
humerus 

GOMPHOSIS (dento-alveolar) 
eiassífíeatíon Fibrous 
Artículatíon Tooth with bone of jaw 


Artículatíon Between seaphoid, lunate, 
triquetral, hamate, eapitate, trapezoid & 
trapezium 

Notes Single eavity between the seven 
bones usually communicating also with 
CMC & interearpal jnts of fingers 2-5 

INTERGHONDRAL 
Glassífíeatíon Synovial 
Type Plane 

Artículatíon Between eostal eartilages 6/7, 
7/8, 8/9, 9/10 

INTERMETATARSAL 
eiassífíeation Synovial 
Type Plane 

Artículation Between MTs 

INTERPHALANGEAL (fingers & toes) 
Glassifieatìon Synovial 
Type Hinge 

Artículation Between phalanges 


HIP (see acetabulofemoral) 

HUMERORADIAL (elbow) 
eiassifieatíon Synovial 
Type Hinge 

Artículation Capitulum of humerus with 
radial head 

Notes Jnt eavity is shared with 

humeroulnar òe sup radio-ulnar jnts 

HUMERO-ULNAR (elbow) 

Glassifieatlon Synovial 
Type Hinge 

Artículation Troehlea of humerus with 
ulnar troehlear noteh 
Notes Jnt eavity is shared with 

humeroradial & sup radio-ulnar jnts 

INTERGARPAL (MIDGARPAL) (see also 
pisotriquetral) 

Glassifieatlon Synovial 
Type Plane individually but together give 
effeetive mixture of eondyloid, saddle 
eondyloid & ball & soeket 


INTERTARSAL— 
CUBOIDEONAVICULAR 
eiassifieation Fibrous (ean be synovial) 
Artículation Cuboid with navicular 

INTERTARSAL—CUNEOCUBOID 
eiassifieatìon Synovial 
Type Plane 

Artículation Lat cuneiform with cuboid 
Notes Cuneocuboid shares eavity with 
cuneonavicular & intercuneiform jnts 

INTERTARSAL—CUNEONAVICULAR 
eiassifieatìon Synovial 
Type Plane 

Artículation Cuneiforms with navienlar 
Notes Cuneonavicular shares eavity with 
cuneocuboid and intercuneiform jnts 

INTERTARSAL—INTERCUNEIFORM 
eiassifieation Synovial 
Type Plane 

Artículation Between cuneiforms 
Notes interenneiform jnts share eavity 
with cuneonavicular & cuneocuboid jnts 
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Intervertebral 


JOINTS 


Sternoehondral 


INTERVERTEBRAL 

eiassífìeatìon Seeondary eartilaginons 

Artìculatìon 

Between vertebral bodies 

INTERVERTEBRAL JOINTS OF 
LUSCHKA (neurocentral or uncovertebral) 
eiassífieatíon IJnelassiíìed 
Type Unclassified 

Articulatíon Lateral lip of npper snrfaee 
of C3-7 & T1 vertebrae with adjaeent 
vertebral body above 
Notes Often small eavity which is 
degenerative (not synovial) 

KNEE (see femorotibial) 

MANUBRIOSTERNAL 
eiassifieation Seeondary eartilaginons 
Articulation Manubrium with sternum 
Notes May eavitate to give appearanee of 
synovial jnt 

METAGARPOPHALANGEAL 
eiassifieation Synovial 
Type Gondyloid 

Articulation MCs with phalanges 

METATARSOPHALANGEAL 
eiassifieation Synovial 
Type Condyloid 

Articulation MTs with phalanges 

MIDTARSAL (see both talonavicular part of 
talocalcaneonavicular and calcaneocuboid) 

PISOTRIQUETRAL 
eiassifieation Synovial 
Type Plane 

Articulation Pisiform with triquetral 

RADIOGARPAL (wríst) 
eiassifieation Synovial 
Type Condyloid 

Articulation Radius & triangular 
fibrocartilaginous articular dise with 
seaphoid, lunate &c triquetral 


RADIO-ULNAR—INFERIOR 
eiassifíeation Synovial 
Type Pivot 

Articulation Radius with ulna 
Notes Cavity separated from eavity of 
wrist by triangnlar fibroeartilaginons dise 

RADIO-ULNAR—INTEROSSEOUS 
MEMBRANE & OBLIQUE CORD 
eiassifíeation Fibrous 
Articulation Radius with ulna 

RADIO-ULNAR—SUPERIOR 
eiassifíeation Synovial 
Type Pivot 

Articulation Radius with ulna 
Notes Cavity is continuous with 
humeroulnar 5c humeroradial jnts 

SACROCOCCYGEAL 
eiassifíeation Seeondary cartilaginous 
Articulation Sacrum with coccyx 

SACRO-ILIAC 
eiassifíeation Synovial 
Type Plane 

Articulation Sacrum with iliae bone 

SHOULDER (see glenohameral) 

SKULL SUTURES 

eiassifíeation Fibrous 

Articulation Between diploae of skull 

SPHENO-OeeiPITAL 
eiassifíeation Primary cartilaginous 
Articulation Sphenoid with basi-occiput 

STERNOeHONDRAL (sternoeostal) 
eiassifieation First: primary cartilaginous; 

seeond to seventh: atypieal synovial 
Type Seeond to seventh: plane 
Articulation First rib with manubrium. 
Third to seventh ribs with sternnm. 
Seeond with both 
Notes Seeond jnt has two eavities 
separated by intra-articular lig 
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Sternoclavicular 


JOINTS 


Zygapophyseal 


STERNOCLAVICULAR 

(manubrioclavicular) 
eiassìfìeatìon Atypieal synovial 
Type Featnres of ball 6c soeket 
Artìculatíon Glaviele with manubrium 
Notes Separated into two eavities by 
fibrocartilaginous dise 


TEMPOROMANDIBULAR 

eiassìfìeatìon Atypieal synovial 
Type Gondyloid 

Artìculatíon Temporal bone with 
mandible 

Notes Separated into two eavities by 
fibroeartilaginons dise 


SUBTALAR (see both taloealeanean & 
taloealeaneal part of talocalcaneonavicular) 

SYMPHYSIS PUBIS 
eiassìfìeatìon Seeondary cartilaginous 
Artìculatíon Between pubic bones 
Notes May eavitate 

TALOCALCANEAN (subtalar) 
eiassìfìeatìon Synovial 
Type Plane (effeetively ball & soeket) 
Artìculatíon Talus with calcaneus 
Notes This is a posterior, separate jnt that 
is one-half of snbtalar jnt 

TALOCALCANEONAVICULAR 
eiassìfìeatìon Synovial 
Type Featnres of ball & soeket 
Artìculatíon Talus with calcaneus & 
navicular 

Notes This is a two part jnt. Taloealeaneal 
part (two faeets) is part of subtalar jnt, 
other being taloealeanean. Talonavienlar 
part (one faeet) is part of midtarsal jnt, 
other being calcaneocuboid. 

TARSOMETATARSAL 
eiassìfìeatìon Synovial 
Type Plane 

Artìculatíon Tarsal bones with MTs 


TIBIOFIBULAR—INFERIOR 
eiassìfìeatìon Fibrous 
Artìculatíon Tibia with fibula 

TIBIOFIBULAR—INTEROSSEOUS 
MEMBRANE 
eiassìfìeation Fibrous 
Artículatíon Tibia with fibula 

TIBIOFIBULAR—SUPERIOR 
eiassífíeatìon Synovial 
Type Plane 

Artículatíon Tibia with fibula 

TIBIOTALAL (ankle) 
eiassífíeatíon Synovial 
Type Hinge 

Artículatíon Tibia with talus 

WRIST (see radioearpal & lnterartlcular dise 
of Inferior radìo-ulnar) 

XIPHISTERNAL 

eiassífíeatìon Seeondary cartilaginous 
Artículatíon Xiphoid with sternum 

ZYGAPOPHYSEAL (íntervertebral faeet) 

eiassífíeatìon Synovial 
Type Plane 

Artículatíon Between intervertebral faeets 


9 


189 





JOINTS 



2 


Between talus 
& calcaneu5 
(two joínts) 


Betw€en talus 
& navicular 
(single joint) 


SUBTALARJOINT (three faeets) 

Taloealeanean (posterior 
& separate, I faeet) 

+ 

Taloealeaneal part of 
taloealeaneonavietilar 
(2 faeets) 




The talocalcaneonavícular joínt 

Thìs complex joint has many of the features of a ball and soeket joínt. The image illustrates the 
varìous parts of it and assoeiated jolnts that constítute the subtalar and midtarsal joínts. 
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OSSIFIGATION TIMES 


10 


0$$ification times 



Forms in 

Gentres 


Gentre appears at: 



Bones 

membrane (M) 

primary (P) or 


Gestation 

After 


(nurriber if unpaíred) 

or cartíla|€ (C) 

seeondary (S) 

Sìte 

(weel<s/months) 

birth 

Fused by 

Mandible (1) 

M 

p 

Near mental foramen (eaeh side) 

6W 


Symphysis meni I--3Y 

Hyoid (1) 

e 

p 

Greater comu (eaeh síde) 

8-9 M 




e 

s 

Body (2 eentres) 

9M 




e 

s 

Lesser cornu (eaeh side) 


Puberty 


Occiput (1) 

M 

p 

Squamous (eaeh side) 

8W 




e 

p 

Lateral (eaeh side) 

8W 




e 

p 

Basilar 

8W 



Sphenoid (1) 

M + e 

p 

Approxjní)ately 14 eentres 

8W-4 M 



Temporal 

M 

p 

Squamous 

8W 




M 

p 

Tympanie 

3 M 




e 

p 

Petromastoíd (several eentres) 

5M 



Parietal 

M 

p 

Near tuberosìty (2 eentres) 

7W 



Frontal (2 —> 1) 

M 

p 

Near eaeh tuberosity (2 eentres, 1 
eaeh sde) 

8W 


Metopie suture 2Y 

Ethmoid (1) 

e 

p 

Labynnth (1 eaeh side) 

5M 




e 

p 

Perpendicular plate/erista galli 


!Y 


Inf eoneha 

M 

p 


5M 



Laerimal 

M 

p 


4M 



Nasal 

M 

p 


3M 



Vo(T«r(l) 

M 

p 

(2 eentres) 

8W 



Maxilla 

M 

p 

(3 eenires) 

6-8W 



Palatine 

M 

p 

Perpendícular plate 

8W 



Zygomatie 

M 

p 


8W 



Ear ossieles 

e 

p 

Stapes 

4M 




e 

p 

Malleus 

4M 




e 

p 

lncus 

4M 
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Scapula 

e 

p 

Body 

8W 




e 

s 

Goraeoid proeess 


1 Y 

I5Y 


e 

s 

Subcoracoíd 


Puberty 

20 Y 


e 

s 

Medial border 


Pubercy 

20 Y 


e 

s 

Glenoid (lower rim) 


Puberty 

20 Y 


e 

s 

Aeromion (2 eentres) 


Puberty 

20 Y 


e 

s 

Inferior angle 


Puberty 

20 Y 

eiavíde 

M 

p 

Medial & lateral (2 eentres) 

5W 




M 

s 

Sternal end 


Late 

20 Y 






teens 


Humerus (upper end is 

e 

p 

Shaft 

8W 



gro>^ing end) 

e 

s 

Head 


6 M 

Dpper epiphysis I8-20Y 


e 

s 

Greater tuberosity 


2Y 



e 

s 

Lesser tuberosity 


5Y 



e 

s 

Capitulum & lat ridge of troehlea 


1 Y 



e 

s 

Medial troehlea 


lOY 



e 

s 

Medial epieondyle 


5Y 

Lower epiphysis 14—I6Y 


e 

s 

Lateral epieondyle 


I2Y 


Radíu5 (lower end ís growing 

e 

p 

Shaft 

8W 



end) 

e 

s 

Head 


4Y 

I4-I7Y 


e 

s 

Distal end 


1 Y 

I7-I9Y 

Dlna (lower end ís 

e 

p 

Shaft 

8W 



grovving end) 

e 

s 

Oleeranon (2 eentres) 


9Y 

I4-I6Y 


e 

s 

Distal end 


5Y 

I7-I8Y 

Carpus 

e 

p 

Capitate 


2 M 



e 

p 

Hamate 


3 M 



e 

p 

Triquetral 


3Y 



e 

p 

Lunate 


4Y 



e 

p 

Seaphoid 


4-5 Y 



e 

p 

Trapezium 


4-5 Y 



conílnued on p. 194 
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OSSIFIGATION TIMES 


10 


Ossífieation times continued 


Bones 

(number if unpaired) 

Forms in 
membrane (M) 
or eartilage (C) 

Gentres 
primary (P) or 
seeondary (S) 

Site 

Gentre appears at: 

Gestation 

(weeks/months) 

After 

birth 

Fused by 


e 

p 

Trapezoid 


4-5 Y 



e 

p 

Pisiform 


9-I2Y 


Metaearpal (fìrst) 

e 

p 

Shaft 

9W 




e 

s 

Base 


3Y 

IS-I7Y 

Metaearpals (seeond to fìfth) 

e 

p 

Shaft 

9W 




e 

s 

Head 


2Y 

IS-I9Y 

Phalanges (hand) 

e 

p 

Shaft 

8-l2W 




e 

s 

Base 


2-^Y 

IS-I8Y 

Innominate 

e 

p 

Pubi5 (5uperior ramus) 

4 M 


7-8 Y 


e 

p 

ischium (body) 

4 M 


7-8 Y 


e 

p 

llium (above greater seiatie noteh) 

2 M 


7-8 Y 


e 

s 

lliae erest (2 eentres) 


Puberty 

IS-25Y 


e 

s 

Acetabulum (2 eentres) 


Puberty 

IS-25Y 


e 

s 

Anterior superior iliae spine 


Puberty 

15-25Y 


e 

s 

isehial tuberosity 


Puberty 

15-25Y 


e 

s 

Pubic symphysis 


Puberty 

IS-25Y 

Femur (lower end is 

e 

p 

Shaft 

7W 



growing end) 

e 

s 

Greater troehanter 


4Y 



e 

s 

Lesser troehanter 


I2Y 



e 

s 

Head 


6 M 

I4-I7Y 


e 

s 

Distal end 

9 M 


I6-I8Y 

Patella 

e 

p 

(Several eentres) 


3-6 Y 

Puberty 


e 

s 

Superolaterally 


6Y 

Puberty 

Tibia (upper end is 

e 

p 

Shaft 

7W 



growing end) 

e 

s 

Plat€au 

9 M 


I6-I8Y 


e 

s 

Distal end 


1 Y 

IS-I7Y 


e 

s 

Tuberosity 


I2Y 

I3-I4Y 


194 








OSSIFIGATION TIMES 


Fíbula (upper end is 

e 

p 

Shaft 

8W 



grovving end) 

e 

s 

Dístal end 


lY 

I5-I7Y 


e 

s 

Head 


3^Y 

I7-I9Y 

Talus 

e 

p 


6 M 



Calcaneus 

e 

p 


3 M 




e 

s 



6-8Y 

I4-I6Y 

Navìcular 

e 

p 



3Y 


Cuneiform lateral 

e 

p 



lY 


Cuneiform medíal 

e 

p 

(May have 2 eentres) 


2Y 


Cunerform intermedìate 

e 

p 



3Y 


Cuboíd 

e 

p 


9 M 



Metatarsal (first) 

e 

p 

Shaft 

9W 


I7-20Y 


e 

s 

Base 


3Y 

I7-20Y 

Metatarsals (seeond to fifth) 

e 

p 

Shaft 

9W 


I7-20Y 



e 

S 

Head 

TTY — 

I7-20Y 

Phalanges (foot) 

e 

p 

Shaft 

9-15 W 

I8Y 


e 

s 

Base 

2-8 Y 

I8Y 


^ I II ^ eontinaed on b-196 

Closure of skuN sutures ^ 

Ant fondnelle: eloses 18 M; post fontínelle: eloses 6 M—I Y 

Notes:(l) All bones are paired unless othenvíse stated. (2) Síngle eentre of ossrfìeatíon unless speeified othervvíse. (3)Variabílity of osstfieatìon usuall/ a sex dífíerenee,females 
appearíng and unítìng earlíer. (4) Fusion tímes for epìphyses are given íf elíníeally relevant. 
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OSSIFIGATION TIMES 


Ossìfíeation tímes continued — eruption of teeth 


Eruption of teeth 


ineisor 

Ganine 

Premolar 

Molar 


(upper) 

(lower) 




First dentìtion (months) 

7,8 

6.9 

18 


12,24 

Seeond dentition* (years) 

7.8 

7,8 

1 1 

9, 10 

6, 12. 18 

*Lower teeth erupt slìghtly earlier. 
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I I: FORAMINA—SKULL AND SPINE 


Aqueduct of the vestibule 198 
Garotid eanal 198 
Gondylar eanal 198 
Cribriform foramina 198 
External aeonstie meatus 198 
Faeial eanal 198 
Foramen caecum (unpaired) 198 
Foramen laeernm 198 
Foramen magnnm (nnpaired) 198 
Foramen ovale 198 
Foramen rotundum 198 
Foramen spinosnm 198 
Foramen transversarinm 199 
Greater palatine foramen 199 
Greater petrosal hiatns 199 
Hypoglossal eanal 199 
ineisive eanal 199 
ineisive foramen 199 
ineisive fossa (nnpaired) 199 
Inferior orbital fissnre 199 
Infra-orbital eanal 199 
Infra-orbital foramen 199 
Internal aeonstie meatus 199 
Intervertebral foramen 199 
Jugular foramen 200 
Lesser palatine foramina 200 
Lesser petrosal hiatns 200 
Mandibnlar eanal (inferior alveolar 
eanal) 200 


Mandibnlar foramen (inferior alveolar 
foramen) 200 
Mastoid foramen 200 
Mental foramen 200 
Nasolaerimal eanal 200 
Optie eanal 200 
Palatovaginal eanal 200 
Petrosquamous fissure 200 
Petrotympanie fissnre 200 
Pterygoid eanal 200 
Pterygomaxillary fissnre 200 
Sphenoidal foramen 201 
Sphenopalatine foramen 201 
Squamotympanic fissnre 201 
Stylomastoid foramen 201 
Snperior orbital fissnre 201 
Supra-orbital foramen 201 
Vertebral foramen (nnpaired) 201 
Vomerovaginal eanal 201 
Zygomatieofaeial foramen 201 
Zygomatieo-orbital foramen 201 
Zygomatieotemporal foramen 201 

Notes: (1) Most smaller emissary veins 
and meningeal arterial snpplies have been 
omitted. (2) All strnetnres are paired unless 
otherivise indieated. 
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Aqueduct of the Vestibule 


FORAMINA—SKULL AND SPINE 


Foramen spinosum 



AQUEDUCT OF THE VESTIBULE 
Sìte In post aspeet of petrons temporal 
bone in post eranial fossa, 1 em post to 
int aeonstie meatns 

eontaìns Endolymphatie duct 6c sae, small 
art & V 


GAROTID CANAL 
Sìte In inf surface of petrous temporal 
bone in middle eranial fossa 
Gontaìns Int earotid art enters with 
sympathetie plexus on it. Int earotid 
venous plexus eonneeting eavernons 
sinus 6c int jugular vein 

eONDYLAR CANAL 
Sìte In lower sigmoid groove in oeeipital 
bone in post eranial fossa. Exits at 
eondylar fossa behind eondyle (not 
always present) 

Gontaìns Emissary V eonneeting sigmoid 
sinus & oeeipital Vs. Meningeal br of 
oeeipital art 

eRIBRIFORM FORAMINA 
Sìte In eribriform plate of ethmoid bone in 
ant eranial fossa 

Gontaìns Olfaetory filaments & ant 
ethmoidal N & vessels 

EXTERNAL ACOUSTIC MEATUS 
Sìte Inner two-thirds osseous within 
tympanie part of temporal bone and 
limited medially by tympanie membrane. 
Outer one-third cartilaginous in 
continuity with auricular eartilage 
Gontaìns Nil (ceruminous glands and 
hair follieles mostly in the skin of the 
cartilaginous part) 


Gontains Eaeial N (VII) 

FORAMEN CAECUM (unpaired) 

Site Between frontal erest of frontal bone 
6c erista galli of ethmoid bone in ant 
eranial fossa 

Gontains Emissary Vs eonneeting nose & 
sup sagittal sinus 

FORAMEN LACERUM 

Site Between sphenoid, apex of petrous 
temporal & basilar oeeipital bones in 
middle eranial fossa 

Gontains Int earotid art enters behind & 
exits above. Greater petrosal N enters 
behind/above & leaves ant as N of the 
pterygoid eanal 

FORAMEN MAGNUM (unpaired) 

Site In oeeipital bone in post eranial fossa 

Gontains Medulla oblongata, meninges, 
vertebral arts, ant & post spinal arts, 
spinal roots of aeeessory Ns (XI), 
sympathetie plexus on vertebral art, 
apieal ligament of dens, teetorial 
membrane 


FORAMEN OVALE 
Site In greater wing of sphenoid bone in 
middle eranial fossa 
Gontains Mandibnlar N (Ve), lesser 
petrosal N, aeeessory meningeal art 

FORAMEN ROTUNDUM 
Site In greater wing of sphenoid bone in 
middle eranial fossa 
Gontains Maxillary N (Vb) 


FORAMEN SPINOSUM 

FACIAL CANAL Site In greater wing of sphenoid bone in 

Site In petrous temporal bone leading middle eranial fossa 

from int aeonstie meatus to stylomastoid 
foramen 
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Foramen transversarium 


FORAMINA—SKULL AND SPINE 


Intervertebral foramen 


Gontaìns Middle meningeal vessels, 
meningeal br of mandibnlar N (Vc) 

FORAMEN TRANSVERSARIUM 
Site In pediele o£ eervieal vertebrae 

bordered by—lat: intertnberenlar lamella 
(eostotransverse bar), med: body of 
vertebra 

Gontaíns Vertebral art & V in Cl-6. Vein 
only in C7 

GREATER PALATINE FORAMEN 
Site Between maxilla òe palatine bone at 
lat edge of hard palate 
Gontains Greater palatine N 6c vessels 

GREATER PETROSAL HIATUS 
Site On anterior snrfaee of petrons 

temporal bone and extending as a small 
groove on that bone. It lies just medial to 
the lesser petrosal hiatus 
Gontains Greater petrosal nerve 


INdSIVE FOSSA (unpaíred) 

Site Median, in ant hard palate leading 
upwards to ineisive foramina 
Gontains Nasopalatine Ns, greater 
palatine vessels 

INFERIOR ORBITAL FISSURE 
Site Between greater wing of sphenoid 
bone & maxilla 

Gontains Infra-orbital & zygomatie 
brs of maxillary N (Vb), infra-orbital 
vessels, inf ophthalmie Vs, orbital brs of 
pterygopalatine ganglion 

INFRA-ORBITAL GANAL 

Site Within orbital aspeet of maxilla 

Gontains Infra-orbital N 6c vessels 

INFRA-ORBITAL FORAMEN 

Site Below infra-orbital margin in maxilla. 

Ant opening of infra-orbital eanal 
Gontains Infra-orbital N 6c vessels 


HYPOGLOSSAL GANAL 
Site In oeeipital bone above eondyle in 
post eranial fossa 
Gontains Hypoglossal N (XII) 6c 

meningeal br of aseending pharyngeal art 


INTERNALACOUSTIC MEATUS 
Site In post snrfaee of petrons temporal 
bone in post eranial fossa 
Gontains Faeial N (VII), nervus 

intermedius, vestibulocochlear N (VIII), 
labyrinthine art 


INeiSIVE CANAL 

Site In ant maxilla extending from nose to 
ineisive foramina 

Gontains Nasopalatine N, greater palatine 
vessels 

INeiSIVE FORAMEN 

Site Midline, in ant hard palate. Openings 
of ineisive eanals into ineisive fossa 

Gontains Nasopalatine N, greater palatine 
vessels 


INTERVERTEBRAL FORAMEN 
Site Between vertebrae, bordered by— 
sup 6c inf: pedieles of vertebrae, ant: 
vertebral bodies 6c intervertebral dise, 
post: lig flavum eovering sup 6c inf 
artienlar proeesses 

Gontains Spinal art 6c V, dorsal root 
ganglion, spinal N. Nerves Cl-7 emerge 
via foramen above same nnmbered 
vertebra; nerve C8 exits below C7 
vertebra 6c below this all nerves emerge 
via foramen below the same nnmbered 
vertebra 
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Jugular foramen 


FORAMINA—SKULL AND SPINE 


Pterygomaxillary fissure 


JUGULAR FORAMEN 

Sìte Betvveen jugular fossa of petrous 
temporal bone & oedpital bone in post 
eranial fossa 

eontaìns Glossopharyngeal N (IX), vagus 
(X), aeeessory N (XI), inf petrosal & 
sigmoid sinnses enters it, int jugular V 
emerges below 

LESSER PALATINE FORAMINA 

Sìte Two or three foramina in med de inf 
aspeets of pyramidal proeess of palatine 
bone 

Gontaìns Lesser palatine Ns 3c vessels 


Gontaìns Mental N & vessels 


NASOLAGRIMAL GANAL 
Site Between laerimal bone & maxilla at 
ant/inf/med eorner of orbit 
Gontaíns Nasolaerimal duct 


OPTie GANAL 

Site In body of sphenoid bone in middle 
eranial fossa between body 3c two roots 
of lesser wing 

Gontains Optie N (II), dural sheath, 
ophthalmie art 


LESSER PETROSAL HIATUS 
Site Small hole on anterior snrfaee of 
petrons temporal bone lying just lateral 
to the greater petrosal hiatus 
Gontains Lesser petrosal nerve 


MANDIBULAR GANAL (INFERIOR 
ALVEOLAR GANAL) 

Site In body 5c ramus of mandible 

between mandibnlar & mental foramina 
Gontains Inf alveolar N & vessels 



MANDIBULAR FORAMEN (inferior 
alveolar foramen) 

Site Med aspeet of ramus of mandible, 
overlapped anteromedially by lingnla 
Gontains Inf alveolar N & vessels 


MASTOID FORAMEN 
Site In petrons temporal bone in post 
eranial fossa, post to sigmoid groove. 
Exits behind mastoid proeess 
Gontains Emissary V eonneeting sigmoid 
sinus òe oeeipital Vs, meningeal br of 
oeeipital art 


PALATOVAGINAL GANAL 
Site Between upper surface of sphenoidal 
proeess of palatine bone Se lower 
snrfaee of vaginal proeess of root of med 
pterygoid plate in base of skull 
Gontains Pharyngeal Ns from maxillary 
(Vb) and pterygopalatine ganglion 5c 
pharyngeal br of maxillary art 


PETROSQUAMOUS FISSURE 
Site Between squamous temporal bone 3c 
tegmen tympani (petrons temporal bone) 
Gontains No structures 


PETROTYMPANie FISSURE 
Site Between tympanie part (plate) of 
temporal bone Se tegmen tympani (also 
part of temporal bone) in base of skull 
Gontains Ghorda tympani, ant lig of 

mallens, ant tympanie br of maxillary art 


PTERYGOID GANAL 
Site In pterygoid proeess of sphenoid bone 
eonneeting ant wall of foramen laeernm 
to pterygopalatine fossa 
Gontains N Se art of pterygoid eanal 


MENTAL FORAMEN 

Site Outer aspeet of ant ramus of mandible PTERYGOMAXILLARY FISSURE 
by seeond premolar tooth, leading from Site Between lat pterygoid plate Se 
mandibular (inf alveolar) eanal post surface of maxilla eonneeting 


200 





Sphenoidal foramen 


FORAMINA—SKDLL AND SPINE Zygomatieotemporal foramen 


infra-temporal & pterygopalatine fossae, 
continuous above with post end of inf 
orbital fissure 

Gontaìns Terminal brs of maxillary art, 
passing in, post sup alveolar Ns passing 
out 


Gontaíns Ophthalmie N (Va) (laerimal, 
frontal, nasoeiliary brs), ophthalmie 
Vs, oculomotor N (sup &c inf divs) 
(III), troehlear N (IV), abducent N 
(VI), sympathetie fibres, brs of middle 
meningeal 3c laerimal arts 


SPHENOIDAL FORAMEN 
Site In greater wing of sphenoid in middle 
eranial fossa med to foramen ovale (40% 
of skulls) (venous foramen of Vesalius) 
Gontaíns Emissary V eonneeting cavernous 
sinus Se pterygoid plexus 

SPHENOPALATINE FORAMEN 
Site Between body of sphenoid bone 5c 
sphenopalatine noteh of palatine bone 
(sup border of perpendicular plate & 
orbital 5c sphenoidal proeesses). In med 
wall of pterygopalatine fossa 
Gontains Sphenopalatine art, nasopalatine 
5c sup nasal Ns from pterygopalatine 
fossa 


SQUAMOTYMPANIC FISSURE 
Site Between tympanie part (plate) 
of temporal bone 5c mandibular 
fossa (squamous temporal bone) in 
base of skull. It is divided by tegmen 
tympani (petrous temporal bone) into 
petrotympanie and petrosquamous 
fissures 

Gontains Deep auricular br of maxillary 
artery 

STYLOMASTOID FORAMEN 
Site Between styloid 5c mastoid proeesses 
of temporal bone in base of skull 
Gontains Faeial N (VII) 5c stylomastoid br 
of post auricular art 


SUPRA-ORBITAL FORAMEN 
Site In supra-orbital margin of frontal 
bone, 2 em from midline 
Gontains Supra-orbital N 5c vessels 

VERTEBRAL FORAMEN (unpaired) 

Site Bordered by—ant: body of vertebra, 
post: laminae, lat: pedieles 5c articular 
proeesses. Golleetively making the spinal 
eanal 

Gontains Spinal cord/cauda equina, dura, 
arehnoid 5c pia mater, eerebrospinal 
fluid, internal vertebral venous plexus 5c 
spinal arts 

VOMEROVAGINAL CANAL 
Site Between lower aspeet of ala of vomer 
5c upper aspeet of vaginal proeess of 
root of med pterygoid plate in base of 
skull (not always present) 

Gontains Pharyngeal br of sphenopalatine 
art 

ZYGOMATieOFAeiAL FORAMEN 
Site In lat surface of zygomatie bone 
Gontains Zygomatieofaeial N 5c vessels 

ZYGOMATieO-ORBITAL FORAMEN 
Site In orbital snrfaee of zygomatie bone 
Gontains Zygomatie br of maxillary N 
(Vb) 



SUPERIOR ORBITAL FISSURE 
Site Between body 5c lesser 5c greater 
wings of sphenoid bone in middle eranial 
fossa 


ZYGOMATieOTEMPORAL FORAMEN 
Site In posteromedial surface of zygomatie 
bone 

Gontains Zygomatieotemporal N 5c 
vessels 
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FORAMINA—SKULL AND SPINE 



Foramìna and aìr sinuses 

1 Frontal aìr sìnuses 

2 Anterior ethmoidal air sinuses 

3 Mìddle ethmoidal aìr slnuses 

4 Posterior ethmoidal air sínuses 

5 Foramen caecum (single midline) 

6 Cribriform plate of ethmoid 

7 Optie eanal 

8 Superior orbital fìssure 

9 Foramen rotundum 

Internal base of skull 


10 Foramen ovale 

11 Foramen spinosum 

12 Foramen lacerum 

13 Sphenoid air sinuses 

14 Internal acoustic (auditory) meatus 

15 Jugularforamen 

16 Hypoglossaí eanal 

17 Foramen magnum (single midline) 
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FORAMINA—SKULL AND SPINE 



Foramína 

1 Left and right íneisíve foramina in single miidHíne ineisive fossa 

2 Greater and lesser palatine foramina 

3 Inferior orbital fìssure 

4 Foramen lacerum 

5 Foramen ovale 

6 Foramen spinosum 

7 Garotid eanal 

8 External acoustic (audìtory) meatus 

9 Stylomastoíd foramen 

10 Jugular foramen 

i I Hypoglossal eanal 
12 Foramen magnum (single midline) 


External base of skull 
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12: POSITION OF STRUCTURES 
AeeORDING TO VERTEBRAL LEVELS 


Notes: (1) A/(oblique stroke) between two T3/4 Top of areh of aorta 
levels indieates that the strnetnre lies at a 

level between these two vertebrae. (2) A - T3-4 Manubrium sterni 

(dash) between two levels indieates that the 


structure occupies the equivalent level to 

T4/5 

Mannbriosternal angle of Louis 

these vertebrae inclusively. 


Anterior aspeet of seeond rib 

Under snrfaee of areh of aorta 

C1 

Spinal root of aeeessory nerve erosses 
transverse proeess of atlas 

Open mouth and dens 


Ligamentum arteriosum 

Left recurrent laryngeal nerve 
Bifnreation of traehea 

Division of pnlmonary trunk 

C2 

Superior eervieal ganglion 


Azygos vein (areh) enters snperior 
vena eava 

C3 

Body of hyoid bone 

T5 

Thoraeie duct erosses midline 

C4 

Upper border of thyroid eartilage 
Bifnreation of eommon earotid 

T5-8 

Sternum 


arteries 

T6 

Upper border of liver 

C6 

Cricoid eartilage 

Larynx beeomes traehea 

Pharynx beeomes oesophagns 

T7 

Inferior angle of scapula 

Aeeessory hemiazygos vein erosses 
midline to azygos vein 


Middle eervieal ganglion 

Vertebral artery enters foramen 
transversarinm of C6 vertebra 
Carotid tubercle of Chassaignac 
Inferior thyroid artery erosses to 
thyroid gland 

T8 

Caval opening in diaphragm 

• Inferior vena eava 

• Right phrenie nerve 

Left phrenie nerve pierees muscular 
diaphragm lat to eentral tendon 
Hemiazygos vein erosses to right to 
join azygos vein 

C7 

First elearly palpable spinous proeess 
(vertebra prominens) 

T8/9 

Sternoxiphisternal joint 


Stellate/inferior eervieal ganglion 

T9 

Superior epigastie vessels traverse 
diaphragm 

T2 

Superior border of scapula 


Xiphoid 

T2/3 

Suprasternal noteh 

TIO 

Oesophageal opening in diaphragm 
Oesophagus 

T3 

Medial end of spine of seapnla 

End of oblique fissure of lung 
posteriorly at spine of T3 


• Brs of left gastrie vessels 

• Anterior and posterior vagi 
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POSITION OF STRUCTURES AOeORDING TO VERTEBRAL LEVELS 


T12 



Aortie ‘opening’ in diaphragm 

Ll/2 

Origin of renal arteries 

posterior to median arcuate lig 
• Aorta 

L2 

Subcostal plane 

• Azygos & hemiazygos veins 


• Formation of azygos and 

• Thoraeie duct 


hemiazygos veins 

Origin of eoeliae axis (lower border 


• Duodenojejunal flexure, ligament 

ofT12) 


of Treitz (upper border of L2) 

Splanehnie nerves pieree crura of 


• Origin of gonadal arteries 

diaphragm 

Sympathetie trunk passes posterior to 

L3 

Origin of inferior mesenterie artery 

medial arenate ligament 

Subcostal neurovascular bundle 

L3/4 

Umbilicus 

passes posterior to lateral arenate 

lig 

L4 

Supracristal plane (iliae erests) 

Transpylorie plane (of Addison) (half 
way between suprasternal noteh and 

L5 

• Bifurcation of aorta 

Formation of inferior vena eava 

symphysis pubis) 

• L1 vertebral body 

S2 

Saeral dimple 

• End of spinal eord (lower border 


Mid-point of saero-iliae joint 

of Ll) 


Post superior iliae spine 

• Tip of ninth eostal eartilage 


Dural sae ends 

• Fundus of gallbladder 


Inferior attaehment of small bowel 

• Pylorus of stomaeh 


mesentery 

• Seeond part of duodenum 

• Sphineter of Oddi 

S3 

Start of rectum 

• Neek of panereas 

• Origin of portal vein 

S4 

Saeral hiatus 

• Hila of kidneys 


End of vertebral eanal 

• Origin of snperior mesenterie 
artery 

Col 

Filum terminale inserts 


• Attaehment of transverse 
mesoeolon 
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13: PHARYNGEAL DERIVATIVES 


Branehial membrane 

V ' /■ 


Lateral pouch 


Ventral 


Dorsal 


Pouch wall 
(eetoderm + 
endoderm) 


Areh endoderm 
Areh mesoderm 
Areh eetoderm 
Areh eartilage 


Lateral lingual swellìngs 

n 

\ 'Tuberculum impar 
o Foramen eaeeam 



Primative 

pharynx 


Hypobranehial 

eminenee 

Furcula 


Opposite 
4/6 areh 



Pharyngeal derívatìves 
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PHARYNGEAL DERIVATIVES 


Pharyngeal derívatíves 




Areh derivatives 


Lateral pouch derivatives 

Artery 

Nerve 


Mesoderfti 

Endoderm 

Endoderm 

Eetoderm 



Areh 

Cartila|es,bones, 

ligaments 

Muscles 






1 'Mandibuíar' 
areh eartilage = 
Meekel's 

lncus 

Malleus 

Anterior lig of malleus 
Sphenomandibular lig 
(Lingula) 

(Mandible*) 

Masseter 

Temporalis 

Pterygoids 

Mylohyold 

Anterior belly of 
digastries 

Tensor veli palatine 
Tensor tympani 

Mucous 
membrane 
& glands of 
anteríor 2/3 
oftongue 

Auditory tube 

Inner layer of 
tympanie 

membrane 
(Part of middle 
ear) 

(Mastoid antrum) 

External acoustic 

meatus 

Outer layer 
of eympanie 
membrane 
(Tragus of ear) 
(Skín of lovver 
faee) 

Part of maxlllary 
artery 

Mandibular division 
of trigeminal 
(Ve) 

2 'Hyold’ areh 
eartilage s 
Reieheri^s 

Upper bcdy& lesser 
corru of hyeid 
Stylohyoid ligament 
Styloid proeess 

Stapes 

Stapedius 

Stylohyoid 

Posterior belly of 
digastries 

Maseles o( faeial 
expres$ion including 
buccinator & platysma 


Supratonsillar 

fossa 

Tonsillar erypts 

Surface epithdium 
of tonsil 

‘•“^^(Part ef middle 
ear) 

Overgrowth of 
eetederm over 
arehes 3,4 & 6 

Stapedial artery 

Faelal (VII) 

3 Thyrohyoid' 
areh 

Inferior body & 
greater cornu of 
hyoid 

Stylopharyngeu$ 

Mucous 
membrane 
& glands of 
postenor 1/3 
oftongue 

Ventral: epithelial 
eells of thymus 
*®*Dorsd: inferíor 
parathyroid 


Internal earotid 
artery 
(including 
earotid sinus) 

Glossopharyngeal 

(IX) 

4 

Thyroid eartilage 

Palatoglossus 

Pdldtopharyngeus 

S al pl ngo p hary ngeus 
Cricothyroid 

Levator veli palatine 
Striated of oesophagus 
Pharyngeal eonstrietors 

Valleculae & 

anteríor 

epiglottis 

Ventral: 

ultimobranchia! 

bodiest 

Dorsal: superíor 
parath/roid 


Right part 
of right 
subclavian 
artery 

Left; aortie areh 

Vagus (X) 
Pharyngeal & 
saperior 
laryngeal 
branehes 
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PHARYNGEAL DERIVATIVES 


6 

Cricoid eartilage 

Cricopharyngeus — 

Lung buds — 

Ventral: 

Vagus (X) 


Voeal ligs 

All intrinsie muscles of 


pulmonary 

Recurrent 


Arytenoid, corniculate 

larynx 


artery 

laryngeal braneh 


& cuneiform 



Dorsal:ductus 



eartilages 



arteriosus 



*The mandible forms in membrane around the ventral aspeet of the fìrst areh eartilage. 

**The lymphoid tissue of the tonsìl and thymus arìses from the surrounding mesenehyme and is not areh derivative. 

fLlltimobranehial bodies develop from ventral parts of fourth (and possibly fifth) pouch and fus€ vvith the developing thyroid to give parafollicular (C) eells vvhieh produce 
ealeitonin. 

Notes: (l)The thyroid gland arìses from betvveen the fìrst and seeond areh as a diverticulum (thyroglossal duct) vvhieh grovvs dovvnvvards leaving the foramen caecum at ìts 
origin. (2)The epiglottis eomes from the inferior part of the hypobranehial eminenee and is thus not a true areh derivative. (3) Braeketed information is of additional interest. 
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NOTES 
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14: SURFACE ANATOMY 
AND KEY AREAS 


Upper limb 

Veins and pnlses 212 
Shonlder, snrfaee markings 213 
Axilla 214 

Shonlder spaees, quadrangular, medial 
and lateral triangular 215 
Cubital fossa 216 
Pronator teres 217 
Wrist, ventral aspeet 218 
Hand, anatomieal snuffbox 219 
Hand, autonomous sensory areas 220 
Hand, flexor retinaculum and earpal 
tunnel 221 

Hand, palmar arterial arehes 222 
Bones of hand 223 
Upper limb myotomes 224 

Lower limb 

Veins and pulses 225 
Gluteal region (seiatie foramina and 
obtnrator eanal) 226 
Thigh, femoral triangle and saphenons 
opening 227 

Thigh, femoral artery and meralgia 
paraesthetiea 228 
Thigh, adductor (subsartorial) 
eanal 229 
Popliteal region 230 
Ankle, tendons and neurovascular 
relations 231 
Bones of foot 232 
Aeeessory ossifieation 233 
Arehes of foot 234 
Lower limb myotomes 235 

Thorax 

Veins, upper mediastinum and lower 
neek 236 

Pleural refleetions and lung 
markings 237 


Heart, valves and auscultation sites 238 
The breast 239 

Abdomen 

Anterior wall, regions 240 
Anterior wall, surface markings 241 
Posterior aspeet and baek 242 
Inguinal ligament and eanal 243 
Exploded inguinal eanal 244 
Boundaries of the inguinal eanal 245 
Deep ingninal ring and inguinal 
triangle 246 

Femoral eanal, sheath and ring 247 
Transpylorie plane 248 
Arterial supply of the 

gastro-intestinal traet 249 
Branehes of the internal 
iliae artery 250 
Axial seetion aeross far left side 
of lesser sae 251 

Lesser sae and lesser omentum 252 
Epiploie foramen 253 
Perinenm, male 254 
Perineal pouches, deep and 
superficial 255 

Head and neek 

Head, skull, lateral view 256 
Head, salivary glands 257 
Neek, anterior triangle 258 
Neek, posterior triangle 259 
Neek, spinal root of aeeessory nerve 
and earotid arteries 260 
Neek, jugular veins 261 
Neek, eervieal plexus, thyroid and 
larynx 262 
Eye movements 263 
Snperior oblique 264 
Vagus and phrenie nerves 265 
Algorithm for muscle nerve supply 266 
Rules and exceptions 267 
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SURFACE ANATOMY AND KEY AREAS 


De/to/d 



‘ ‘ . f/ / - ^ ^ ' 

' ' ^ à/ ' y '~ 

// my//yy\ 


Cephalìc veín 

Pierees the elavipeetoral 
faseía at upper end of the 
deleopeeeoral groove 
to eneer axillary vein 


Radíal artery 

Pulse. Lateral to 
the tendon of 
flexor earpi 
radialís 



Peetorafis major 


Braehìal artery 

Pulse. In the cubítal fossa, 
lateral to the median nerve 

Medial epleondyle 

Basilie veìn 

Pierees the faseia in the medial 
mid arm to join the venae 
eommitantes which together, 
at the ínferior border of teres 
major, beeome the axillary vein 



Gommeneement 
of the eephalie vein 
(lateral/radial side) 


Commencement 
of the basilíe vein 
(medial/ulnar side) 


Dorsal venous areh 


Superfícial veins and pulses ìn upper limb 
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SURFACE ANATOMY AND KEY AREAS 


Aeromion 


Head of humerus 


Deltoid 


Gephalie vein 
in deltopeetoral 
groove 



Goraeoid proeess 
of scapula 

eiaviele 


Peaoroíis major 


Palpable around the shoulder are: 
The aeromion 
The head of the humerus 
The eoraeoid proeess 
The elaviele 

Landmarks around shoulder 
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SURFACE ANATOMY AND KEY AREAS 


A truncated eone 



Posterlor 



Axial seetion 
Lateral wall '"'Sht axilla 


lntertubercular 
(bieipital) groove 
Bieeps tendon 


Posterior wall 



Subscapularis 
Teres major 
Latissimus dorsi 


Medíal wall 

Serratus anterior 
to 4th rib 


Anterìor wall 

Peetoralis major 
Peetoralis minor 
eiavipeetoral faseia 


Apex 


Floor 


eiavide 
Scapula 
Outer I st rib 


Axillary faseia vvhieh is 
held by the suspensory ligament 
and lies between the anterior & 
posterior axillary folds, deep 
faseia of arm & serratus anterior 


eONTENTS 



A - Long head of bleeps 
B - Latisslmus dorsi 
e - Teres major 
D - Long thoraeie nerve 
E - Axillary vein 
F - Axillary artery & eords 
G - Peetoralis minor 
H - eoraeobraehialis 
I - Short head of bieeps 
Lymph nodes (not shovvn) 


Axilla 

(betvveen arm and thorax) 
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SURFACE ANATOMY AND KEY AREAS 




lnfraspinatus 


Subscapularis 
Teres minor 


Latíssimus dorsí 
— Teres major 
Long head of trieeps 


Anterìor view Posterior view 

Right upper limb Right upper limb 


1. Quadrangular spaee 

Site: In posterior wall of axilla 

Borders - superior: subscapularis anteriorly, teres minor posteriorly, inferior: teres major, 
medial: long head of trieeps, lateral: medial shaft of humerus 
Gontains: Axillary nerve, post circumflex humeral artery and vein 

2. Lateral triangular spaee 
Site: In posterior wall of axilla 

Borders - superior/medial:teres major, inferior/medial: long head of trieeps, lateral: medial 
shaft of humerus 

Gontains: Radial nerve and profunda braehii vessels 

3. Medial triangular spaee 
Site: In posterior wall of axilla 

Borders - superior: subscapularis anteriorly, teres minor posteriorly, inferior: teres major, 
lateral: long head of trieeps 
Gontains: Circumflex scapular artery 

Quadrangular, medial and lateral tríangular spaees 
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SURFACE ANATOMY AND KEY AREAS 


Bieeps 


Braehìalís 

Radial nerve entering betvveen 
heads of suplnator to beeome 
post interosseous nerve and 
superficial braneh passing dov/n 
under braehíoradialís 

Braehioradialis 
retraeted laterally 



Radial artery 
Pronator teres 


Trieeps 


Median nerve 

Braehial artery 

Medial inter- 
muscular septum 

Medial epieondyle 


Bieipital 

aponeurosis 


Flexor earpi 
radíalís 


Site:Triangular spaee in anterior aspeet of arm 

Borders - superior: ìntereondylar line, medial: lateral border of pronator teres, lateral: medial 
border of braehioradialis, floor: braehialis, supinator, roof: faseia 

Contaíns: From lateral to medial: bieeps tendon, braehial artery and its aeeompanying veins, 
median nerve (i.e.TA.N.-Tendon -Artery - Nerve), radial and post interosseous and 
superfìcial radial nerves under edge of braehioradialis. In faseia of roof are median cubital vein, 
medial and lateral cutaneous nerves of forearm 

Cubital fossa 
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SURFACE ANATOMY AND KEY AREAS 



Relatìonshìp of nerves and muscles ín the elbow regìon 

All three major nerves - radlal, median and ulnar - pass betvveen the heads of 
lndivldual muscles to reaeh the forearm. 



to both heads 


Radial artery passing 


Anterior 



to both heads 



Posterior 


Relatìonshìp of structures to pronator teres ìn the elbow regìon 

A simple way of remembering the order of structures in this region ís to relate them to 
pronator teres.The radial artery passes anterior to it, the median nerve between its two 
heads and the ulnar artery passes posterior to it. 
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SURFACE ANATOMY AND KEY AREAS 



The order of structures aeross the wrist from the radial side 
to the ulnar side are: 

1 Superfìcial braneh of the radlal nerve 
(emerging posterior to braehioradialis) 

2 Braehioradialis 

3 Radial artery 

4 Flexor earpi radialís 

5 Median nerve with its palmar cutaneous braneh (6) 

7 Palmarls longus 

8 Flexor digitorum super*ficialis (4 tendons) 

9 Ulnar artery 

10 Ulnar nerve wlth its palmar cutaneous braneh (II) 
and dorsal cutaneous braneh (12) 

13 Flexor earpi ulnaris 

Ventral aspeet of wríst 
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SURFACE ANATOMY AND KEY AREAS 



Superfìcíal braneh of the 
radial nerve 

Radial artery lylng on the 
seaphoid and trapezium 
bones in the snuff box 


Gephalie vein 


Síte:Triangular depression on dorsilateral side of hand formed by tendons 
of extensor pollieis longus {ulnar side) and extensor pollieis brevis and 
abductor pollieis Iongus (radial side) 

Gontains: Scaphoid,trapezium, radial artery; terminal branehes of radial 
nerve pass over it 

Anatomìeal snuff box 
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SURFACE ANATOMY AND KEY AREAS 


Autoriomous sensory 
area for ulnar nerve 



ner*ve supplying that distribution. 

Autonomous sensory areas ín ríght hand 
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SURFACE ANATOMY AND KEY AREAS 



Hamate 


Medial 

(ulnar) 


Pisiform 


Flexor retìnaculum 

Arises: Tubercle of seaphoid and ridge of trapezium 
Inserts: Pisiform and hook of hamate 
Inserting into it: Palmaris longus and brevis 
Arising from it: Thenar and hypothenar muscles 
Superficial to it: Ulnar nerve and artery, palmar 
cutaneous branehes of median and ulnar nerves 
Deep to it: See belovv 


Position of flexor retinaculum in hand 
Proximal edge is level vvith distal wrlst erease 


Into the palm 
of hand 



Trapezium 


Seaphoid 


Lateral 

(radial) 


Beneath (deep to) the flexor retinaculum 

1 4 tendons of flexor digitorum superficialis 

2 4 tendons of flexor digitorum profundus 

3 Tendon of flexor pollieis longus 

4 Medial nerve 

5 Flexor earpi radialis (in its own eompartment) 

Superficial to the flexor retinaculum but ìn 
their own tunnel (Ganal of Guyon) 

6 Ulnar nerve and ulnar artery 

Flexor retínaculum and earpal tunnel 
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SURFACE ANATOMY AND KEY AREAS 


Superfìcìal palmar areh 


Ulnar artery 



Deep palmar areh 


Radial artery 


Superficíal palmar areh 

Deep to the palmar aponeurosis 
On a horizontal line at the level 
of base of outstretched thumb 
Branehes 

Palmar digital arteries 
Communicating branehes 
wlth metaearpal arteries 
of deep areh 


Deep palmar areh 

From radial artery 

Connects to ulnar artery 

On a horizontal line one fìnger's 

breadth proximal to the superfìcial 

palmar areh 

Branehes 

Prineeps pollieis 
Radialis indieis 
3 palmar metaearpal 
3 perforating 


Palmar arterìal arehes 
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SURFACE ANATOMY AND KEY AREAS 


Metaearpal 


Phalanx 



1. Seaphoìd 

2. Lunate 

3. Pisiform 

4. Triquetral 

5. Hamate 

6. Gapltate 

7. Trapezoid 

8. Trapezium 


Bones of the hand 
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Limb tendon refle^es 

A sìmple way to remember the four eommonly used tendon reflexes Is to start vvith the 
ankle reflex as S1,2, then the patellar reflex as L3,4, then the bieeps reflex as C5,6 and 
then fìnally the trieeps reflex as C7,8.Thus, ín sequence ít is: I -2.3-4,5-6,7-8. 



Long eendons: 
Flexíon 
Extensíon 
C7,8 


Small muscles 
of hand 
Tl 


Upper lìmb myotomes 

This image provides a simple way of remembering the myotomes of the upper limb. Starting at 
the shoulder with flexion, abd jetion and lateral rotation as C5 and then extension, adduction 
and medlal rotation as C6.7,8 and then moving down to the elbow as fiexion C5,6 and 
extension C7,8. SupÌnation is C6 and pronation C7, S.The wríst is C6,7 for both flexìon and 
extension and fìnally flexion and extension for the íong tendons to the finger are C7,8 and the 
small muscies of the hand are allTI. 
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SURFACE ANATOMY AND KEY AREAS 



The gr*eat saphenous veín eommenees 
at the medíal side of the dorsal venous areh 
and passes just anteríor to the medial 
malleolus with the saphenous nerve lyíng 
alongsíde ít. It passes a hand's breadth 
posteromedial to the patella 



The small saphenous veìn eommenees 
at the lateral slde of the dorsal venoiis areh 
and passes just behind the laterai malieohs. 
It passes upwards on the posterior aspeet 
of the ealf wlth the sural nerve lying 
alongsíde it. It perforates the popliteal faseìa 
and joìns the popliteal veìn at a variable slte 


Pul$es 

1 Femoral pulse in groin at the mid-inguinal point 

2 Popliteal pulse deep in the popliteal fossa 

3 Posterior tìbìal pulse behind the medial malleolus, 
half way between malleolus and heel 

4 Dorsalls pedls pulse on the dorsum of the foot, 
between excensor hallucis longus and extensor 
dl£ìtorum 


Veìns and pulses ín the lower límb 
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SURFACE ANATOMY AND KEY AREAS 



Greater seiatle foramen 
superior to piriformis (I) 

Piriformis 

Greater seiatie foramen 
inferior to piriformis (2) 

Sacrospinous ligament 
Lesser seiatie foramen (3) 


Obturator eanal 

Sìte: In anterior aspeet of obturator foramen 
in lateral wall of true pelvis 
Borders - anterior: posterior pubic ramus, 
superior/inferior/medial:obturator internus 
and its faseia 

Gontaìns: obturator nerve and vessels 


Sacrotuberous 

llgament 


Greater seíatíe foramen 

Site: In pelvis between greater seiatie noteh of ischium/ilium and both sacrotuberous and 
sacrospinous ligaments. Divlded into two seetions superior and inferlor to piriformis 
Passing through superior to piriformis (I): Superior gluteal nerve and vessels 
Passing through inferior to piriformis (2): Inferior gluteal nerve and vessels; internal pudendal 
artery and vein; pudendal, seiatie, posterior femoral cutaneous, perforating cutaneous nerves 
and nerves to obturator internus and quadratus femoris 

Lesser seiatìe foramen 

Site: In pelvis between lesser seiatie noteh of ischium and between sacrospinous and 
sacrotuberous ligaments 

Passing out of it (3):Tendon of obturator internus and internal pudendal vein 

Passing into it (3): Nerve to obturator internus, pudendal nerve and internal pudendal artery 

Rigbt greater and lesser seiatie foramina and obtorator eanal 

(viewed from behind) 
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SURFACE ANATOMY AND KEY AREAS 


Femoral nerve, 



Femoral triangle 

Sìte: In anterior thigh 

Borders - medial: nìedial border of adductor longus; lateral; medial border of sartorius; 
superior:inguinal llgament; floor:adductor longiis, peetinens, iliacus and psoas;roof: 
faseìa lata 

Contains; femoral nerYe,artery,vein and their branehes; deep ingdnal lymph nodes 
Saphenous opening 

Site; In roof of femoral triangle, 3 em inferior and lateral to the pubic tubercle. 

It is a defeet in the faseia lata, eovered by the eribríform feseía and transmitting the 
termìnal part of the long saphenous vein and lymphaties from the superfìcial 
ínguinal nodes 

Ríght femoral tríangle and saphenous openíng 
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SURFACE ANATOMY AND KEY AREAS 


Mid ínguinal point 

Half way between anterlor siiperìor 
ìlìae spine and pubíc symphysis 


Anterior siiperìor 
íliae spine 


Meralgia paraesthetiea 
(ìrritation of the lateral 
femoral cutaneous iì) 
Distribution of pain may 
be larger than indieated 
but it is always lateral to 
the femoral artery 



Symphysis 

piibís 


Femoral nerve, areery, 
vein and femoral eanal 
(from lateral to medial) 


Adductor tubercle 


The femoral anery lìes 2/3 along a line from the mid-inguinal poine to the adductor 
tubercle. It then goes deep to enter the poplíteal fossa vía the adductor hlatus 

Femoral artery ìn thìgh and meralgía paraesthetíea 
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SURFACE ANATOMY AND KEY AREAS 


Rectus femoris 


Vastus intermedius 


Femur 



Vastus medialls 

Sartorius 

Nerve to vastus medialis 
Long saphenous vein 

Saphenous nerve 
Femoral artery and vein 


Graeilis 


Adductor Adductor Adductor 

brevis longus magnus 


Slte: Groove in anterior thigh extending from apex of femoral triangle to hiatus in 
adductor magnus 

Borders - lateral: vastus medialis, medial: adductor longus superiorly and adductor 
magnus inferiorly, roof: sartorius with its underlying faseia and subsartorial plexus of 
nerves (These supply skin of medial thigh and have contributlons from anterior braneh 
of obturator nerve and medial cutaneous nerve of thigh and saphenous nerve, both 
from femoral nerve) 

Contams: Femoral artery and vein; saphenous nerve; nerve to vastus medialis 

Right adductor (subsartorìal/Hunter*s) eanal 

(axial seetion, viewed from below) 
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SURFACE ANATOMY AND KEY AREAS 


Medìal 


Graeilìs 


Sartorius- 

Semitendlnosus 


Tibial nerve — 
Popliteal artery 
and veín (with 
their genicular 
branehes) 


Sural nerve 


Semimembranosus 



Medial 


Lateral 


Lateral 


Bieeps femoris 


Head of fibula 


Gommon fibular 
(peroneal) nerve 
on neek of fibula 

Sural communicating 
nerve 

Short saphenous 
vein 


Heads of gastrocnemlus 


Poplíteal fossa 

Site: Diamond shaped area posterior to knee 

Borders - superior/lateral: bieeps femoris, superior/medial: semitendinosus 
and semimembranosus, inferior/medial and inferior/lateral: heads of 
gastrocnemius, floor: posterior distal femur, posterior capsule of knee and popliteus, 
roof: popliteal (deep) faseia 

Gontaíns: Plantaris (not shown), popliteal artery and vein and branehes; 
tibial, eommon fìbular (peroneal), sural,sural communicating nerves; lymph nodes 
and fat. Short saphenous vein and post femoral cutaneous nerve in faseia of roof 

Note that the popliteal artery is the deepest structure in the fossa and henee the 
popliteal pulse is often diffìcult to palpate 

Ríght poplíteal regìon 
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SURFACE ANATOMY AND KEY AREAS 


Tibialis anterior 



Medìal aspeet of ankle 


Medial malleolus 


Flexor digitorum 
longus 

Tibialis posterior 


Flexor hallucis 
longus 


Neurovascular bundle 

- Posterior tibial vein 

- Posterior tibial artery 
—Tibial nerve 


Fibularls 
(peroneus) longus 

Extensor digitorum 
Lateral malleolus 


Lateral aspeet of ankle 

Neurovascular bundle 

- Dorsalis pedis artery and 
aeeompanying vein 

- Deep braneh of the eommon 
fìbular (peroneal) nerve 


Fibularis (peroneus) brevis 



Extensor hallucis longus 


Flbularis (peroneus) tertius 


Tendon and neurovascular relatíonshíps on medíal and lateral aspeets of the ankle 
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Lateral 

cunelforrn 


Cuboìd 


GaleaneLis 


Bones of the foot 
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SURFACE ANATOMY AND KEY AREAS 


Posterior proeess of talus may have its ov/n ossìfìeation eentre that fails to fuse = OSTRIGONUM 



Aeeessory ossìfíeatìon of foot bones 

These aeeessory ossifìeation eentres ean be confused wíth a fracture on a radlograph in a 
patient with an injured foot. 
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SURFACE ANATOMY AND KEY AREAS 



Plantar 'faseia 

Tiblalis anterìor & posteríor 
Flexor hallucis longus 
Fibularìs longus 



Short plantar muscles 
Fìbularìs longus 8c brevis 
Planear feseia 



Faetors: 

Bones (as shown) 
Fibularis longus 


Arehes of the foot 

Faetors that help to support the arehes of the foot are the shape of the bones, the ligannents, the 
tendons and the plantar fescia.The varying dominanee of eaeh of these faetors in shown for the 
medial, lateral and transverse arehes. 
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Híp addijetion & 
ìnternal rotatíon 
L2,3 



Lower limb myotomes 

This image provìdes a simple way of remembering the myotomes of ehe lower límb. Startlng with hip 
flexÍQn as L2,3 and extenslon as L4, S.Then hip addnetìon and intemal ratation is L2,3 and adduction and 
external rotation Is L5,SI. Movìng down to the knee,extension ìs L3,4 and flexìon is L5,SI.At the ankle 
SKtension (dorsiflexion) ìs L4,5 and flexion (plantarflexion) Is SI,2.Thus, myotomes on the aneerior 
aspeet of the lower limb are Xì : 3,4 ; 4,5 and on the posterior aspeet they are 4,5 : 5, 1: 1,2. 
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Right 


Rlght internal Left internal Left 

jugular vein jugular vein 



vena eava 


Left subclavian 
vein 

First eostal 
eartilage 


Seeond eostal 
eartilage 


Third eostal 
eartilage 


1 Left braehioeephalie vein 

2 Right braehioeephalie vein 

3 Formation of braehioeephalie veins posterior to 
the sternoclavicular joints 

4 Formation of the superior vena eava in the fìrst 
right intereostal spaee, just inferior to the first 
eostal eartilage 


Veìns in upper medíastínum and lower neek 
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SURFACE ANATOMY AND KEY AREAS 



Pleura (red lines) 

Start I ineh (2.5 em) above mid-point of medial one third of elaviele 
Meet in the midline at rib 2 

The lefe side diverges at rib 4 to make room for the heart 

The right continues parasternally to rib 6 

Both eross rib 8 in mid-clavicular line 

Both eross rib 10 in mid-axillary line 

Both reaeh the posterior ehest just belovv rib 12 

Lungs (green lines) 

Below rib 6,the lungs extend 2 rib spaees less than the pleura in 
expiration 

Lung fissures (blaek dotted lines) 

Oblique - extends from the spine ofT3 vertebra around the ehest 
to rib 6 anteriorly.This eorresponds approximately to the medial 
border of the abducted scapula 

Horizontal - extends on right from rib/eostal eartilage 4 anteriorly 
to rib 5 in the mid-axillary line 

Pleura refleetíons and lung markíngs 
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SURFACE ANATOMY AND KEY AREAS 



Surface anatomy of a normal sized heart in thorax 

Its borders are, antleloekvvlse starting from upper left: 

Left seeond eostal eartilage to rlght third eostal eartilage to rlght 6th eostal 
eartilage to left fifth intereostal spaee in the mid-clavicular line 
(summary 2-3-6-5Ì/2) 

Auscultation 

As the valves open and elose they produce sounds that are transmitted 
In the direetion of the blood flovv. The 4 valves lie as shovvn behind the 
sternum. Sounds are transmitted as follovvs: 

Pulmonary - seeond left intereostal spaee, parasternally 
Aortie — seeond right intereostal spaee, parasternally 
Mitral - fifth lefe intereostal spaee, midclavicular line (apex) 

Tricuspid - over lovver sternum 

Heart, heart valves and sites of auscultatíon 
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SURFACE ANATOMY AND KEY AREAS 


on: 

Peetoralis major 
$erratus anterlor 
External oblique 
(tall may curl round 
posterior to peetoralis 
minor) 


Capsule: 

Posterior to breast 
Thiekened Searpa’s faseia 


Support: 

Suspensory ligaments 
of Astley Gooper from 
deep faseia to dermís 


Posítion: 

On ribs 2-6 in midclavicular line 
Nipple in 4th intereostal spaee 



Lymphatíes: 

Run deep to capsule in 
sub-mammary spaee to: 
Axilla (anterior, apieal, 
eentral nodes) 
lnfraclavicular nodes 
Internal thoraeie nodes 
(parasternal) 


NB: In disease 
lymph may go to: 

• Other side 

• Deep eervieal 

• Into peritoneum 

• lnguínal 


Structure: 

15-20 lobes, eaeh with 
15 lactiferous ducts leading 
to ampulla under areola then 
to nipple 


Blood supply: 

Internal thoraeie (Ist part subclavian) 
Lateral thoraeie (2nd part axillary) 
Thoraeo-aeromial (2nd part axillary) 
intereostal (internal thoraeie) 


The breast 

(A modifìed sweat gland) 
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Left 

hypochrondrium 


Left ilíae 
fossa 


For deseriptive pyrposes, both anatomíeally and elinieally, 
the abdomen is dlvlded into 9 regions by 2 horízontal and 
2 vereieal lìnes. Books tend to define these lines but, in reality 
and because of human variatlon ín shape and síze, the línes are 
arbitrary. 

An alternatíve method, often used elinìeally, Is simply to divide 
the abdomen Into 4 quadrants, Lipper, lower, lefe and right, with 
2 loins posteriorly 

Regìons of the abdomen 
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SURFACE ANATOMY AND KEY AREAS 



Transpylorie 

plane 

Linea 

semìlunarís 


Anierior superior 
íliae spíne 


Pubic tubcrclc 


The lìnea alba is ín the midline where the 2 sìdes of the rectus sheath fuse 
The linea semílunan$ is the latern.1 edge of the rectus sheath on eaeh side 
The arcuate line is 5-6cm below the umbilicus and is the level where the 
poseerior wail of the rectus sheaeh finishes and where all 3 aneerior wall muscles 
(external and ìntemal oblìque and transversiis abdominis) lie anterlor eo the 
rectus abdominis 

The transpylone plane is a horizontal líne whìch lles half way between the 
SLiprasternal noteh and the pubic symphysis 

McBurney's point indieates the site of the appendix and lies a thírd along a 
lìne between the anterior superior íliae spine and the umbílicus 
The umbìlìcu5 lies at the level of the L3 vereebra 

Surface markìngs on the anterior abdomìnal wall 
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SURFACE ANATOMY AND KEY AREAS 




Isehial 

tuberosity 


Sites for 

lumbar puncture 

Site for buttock 
injeetion 


Greater 

troehanter 


Seiatie 

nerve 


Buttock ínjeetíon 

lntramuscular injeetions are given in the upper, outer (lateral) quadrant of 
the buttock to avoid the seiatie nerve which lies in the lower inner (medial) 
quadrant and passes inferiorly half way between the isehial tuberosity and 
the greater troehanter of the femur 

Supracrístal plane 

A transverse line along the upper aspeets of the iliae erests passing through 
the spinous proeess of the L4 vertebra. A useful aid in lumbar puncture for 
either the L3-4 or L4-5 spaees 


Posterior abdomen and baek 


14 


242 
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Anterior superior - 
iliae spine 

lnguìnal ligament 

Lower, free edge 
of external oblique 
abdominis 



Lacunar lígament 

Medíal curved fìbres of the 
inguìnal lígament that pass 
upwards and backwards to 
attaeh to the peetineal line 


Pubic 

tubercle 


lnguínal eanal 

A 4cm tunnel in the lower, anterior 
abdominal muscles that runs 
downwards and medially between the 
deep and superfìcial ínguinal rìngs 


Mid point 
of inguinal 
ligament 


Deep inguínal ring 

is a hole ín the 
transversalis faseia lying 
3cm superior to the 
mid poínt of the 
inguinal ligament 





Spermatie 

eord 


Superfícial inguínal ring 

is a V-shaped defeet in the lower, 
medial fìbres of the external 
oblique,íust superior and lateral 
to the pubic tubercle 
External spermatie faseia is 
attaehed to its edges 


lnguinal ligament 

Site: In groin. Details as shown above 


lnguinal eanat: Details as shown above 

Borders - anterior: external oblique abdominis and small portion of internal oblique abdominis 
laterally, posterior: transversalis faseia and inferior epigastrie vessels laterally and eonjoint tendon 
medially, superior (roof): curved fìbres of internal oblique and transversus abdominis, inferior 
(floor): inguinal ligament 

Gontains: vas deferens/round ligament of uterus (female):testicular, eremasterie and vasal 
arteries and veins;obliterated processus vaginalis;iÌio-inguinal,genital braneh of genitofemoral 
and sympathetie nerves; lymphaties; internal spermatie and eremasterie faseiae 


Deep ínguinal ríng 
Site: Details as shown above 

Borders - superior and lateral: curved fibres of transversus abdominis, inferior: inguinal ligament, 
medial: transversalis faseía and inferior epigastrie vessels, anterior: curved fìbres of internal 
oblique which will form part of eonjoint tendon, posterior: peritoneum. Internal spermatie faseia 
is attaehed to its edges. Note that the ilio-inguinal nerve does not pass through it 
Gontains: All of the above which are in the inguinal eanal except the external spermatie faseia 
and ílio-inguìnal nerve 


lnguínal lígament and eanal 
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Periconeum 



Transversalls ftiseìa 


Transversus abdomínts 
Intemal oblÌque 


External oblique 


Scrotum 


1. Arrows indíeate sìtes of weakness at deep ring {Aiindireet hemía) and attransversalís feseia lateral 
to eonjoint tendon (07} (B; dlreet hernia) 

2. Dotted lines ìndieate the two layers that support both the deep and superficial inguinal rings 


Exploded inguinal eanal 

This sehematie ímage shows how the eord passes from extemal to tlìe peritoneum iiìrough the transversalís 
faseía whlch is the deep inguinal ring. It then abuts the anteríor vn^II of the inguinal eanal which Initiaily is the 
ineernal oblique in its lateral thírd and the external obllque ín its entirety. As the eord passes along the inguinal 
eanal, it has ihe eonjoint tendon {the eombined aponeur'osis of transversus abdominis and internal oblfque) 
deep/posterior to it.Thus. It has two layers of tissue anterior to the deep lnguinal rìng and two layers posterior 
to the superfìdal ring.These represent areas of reinforeement for the Cwo ríngs. 
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SURFACE ANATOMY AND KEY AREAS 



Anterior wall: External oblique {whole length) & internal oblique (lateral third only) 
Posterlor wall:Transversalis faseia laterally, eonjoint tendon medially 
Roof: Curved fibres of internal oblique & tranversus abdominìs 
Floor: lnguinal ligament 


Boundarìes of the ìnguínal eanal 

This image shows the arrangement of the various layers of muscle or aponeurosis that constitute 
the walls, roof and floor of the inguinal eanal.The arrows show the two areas of reinforeement 
both anterior to the deep inguinal ring and posterior to the superfìcial inguinal ring. 
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Rectus abdominis 


pubic 
artery from 
infehor epigasthe 


Gremasterie artery 
entering deep 
ínguínal ring 


Transversus abdomínís 

A. lateral fìbres passing medially aeross 
abdomen 

B. medial fìbres arehing over inguinal eanal 
to form eonjoint tendon together with 
fìbres of internal oblique which ean be seen 
through (anterior to) deep inguinal ring 


lnguinal ligament 


Gonjoint tendon - 

Femoral ring/eanal 
lateral to lacunar 


Deep circumflex iliae 
artery passing laterally 
to anastomose with 
ìliolumbar and 
superior gluteal arteries 


Superior pubic ramus 


Psoas and iliacus with 
external iliae vessels on it 


Inferior epigastrie artery 
passing upwards in 
transversalis faseia to 
enter post rectus sheath 
under arcuate line 


ligament 

Obturator artery 
with its inferior 
publc braneh 


lnguìnal trìangle (blaek dashed line) 

Site: Posterior aspeet of anterior abdominal wall in inguinal region 

Borders — lateral: inferior epigastrie artery, medial: lateral edge of rectus abdominis, inferìor: 
inguinal ligament, floor: transversalis faseia, eonjoint tendon and posterior wall of inguinal 
eanal 

Gontains: Nil. Site of direet inguinal hernia 

Deep inguinal ring (yellow dashed line)(see lnguinal ligament and eanal - pages 244 & 245) 

Note: If obturator artery is missing, then superior pubic braneh of inferior epigastrie takes 
over. This artery is then ealled an abnormal (aberrent) obturator artery. 

VVhether or not an abnormal obturator artery is present,the superior pubic braneh of 
inferior epigasthe may run anteromedial to the sae of a femoral hernia in the femoral ring. If 
so, it ean easily be damaged during a hernia repair 

Ríght deep ínguínal rìng and ìnguìnal (Hesselbaeh’s) trìangle 

(viewed from inside abdomen) 
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Femoral m Femoral artery and vein 


Femoral ring 


Arrov/ in femoral eanal 


lnguinal 

ligament 


Lacunar ligament 


Femoral braneh (Ll) 
of genitofemoral 
nerve (Ll ,2) 
supplying skin over 
femoral thangle 


Femoral - 



tubercle 


Femoral 

eanal 


Femoral eanal 

Site: In lower abdomen, posterior to ínguínal ligament 

Borders - anterior: inguinal lígament, medial: lacunar ligament, posterior: peetineal ligament 
and pectineus, laterahfemoral vein 

Gontaíns: Lymphaties from lower limb and Cloquet’s lymph node either within it or at its 
superior aspeet (femoral ring) 

Femoral sheath: Faseia that surrounds femoral eanal.femoral artery and vein but not 
femoral nerve. Its anterior layer is from transversalis faseia and its posterior layer is from 
faseia over the psoas 

Femoral ring: Superior open end of femoral eanal 

Right femoral eanal, sheath and ring 
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Transpylorìe plane 

(A horizontal line aeross the abdomen half way between 
the suprasternal noteh and the pubic symphysis) 

The followlng structures lie approxímately on this llne: 

1 Ll vertebral body 

2 The tips of the nlnth eostal eartllages 

3 The pylorus of the stomaeh 

4 The neek of the panereas and origin of the portal vein 

5 The hilum of eaeh kldney 

6 The seeond part of the duodenum and sphineter of Oddl 

7 The fundus of the gall bladder 

Also 

The duodenojejunal flexure 

The origin of the superior mesenterie artery 

The end of the spinal eord 


Transpylorìe plane 
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Divisìons Of Gut 


Midgut 

Superior 

mesenterie 



Foregut 



Hindgut 

Inferior 

mesenterie 



Goeliae trunk 
(left gastrie, 
hepatie.splenie 
to foregut) 


Inferior 
mesenterie 
(to hindgut) 


Arterial supply of the gastro-intestinal traet 

A. Sehematie image of the divisions of the intestine into foregut, midgut and hindgut. 

B. Anterior branehes of the abdominal aorta shovving the eoeliae trunkarising atTI2 vertebral level, 
the superior mesenterie artery at Ll and the inferior mesenterie artery at L3. 
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SURFACE ANATOMY AND KEY AREAS 



Area 2. Inner leg 
Obturator artery 


Area 3. Perineum 
Internal pudendal 
artery 


Obliterated 

umbílical 

artery 


Organ I.BIadder 
Superior & 
inferior vesieal 
arteries 


Organ 2. Rectum 
Middle reetal artery 


Organ 3. Uterus 
Uterine artery 
(female only) 


Branehes of the ínternal ílìae artery 

A simple representational diagram of the branehes of the internal iliae artery. An easy way to remember them is 
to think of them in two groups, eaeh with branehes to three organs or areas. Group I has branehes to organs 
(bladder, rectum and uterus) and Group 2 has branehes to areas (buttocks/gluteal, adductor eompartment and 
perineum). 
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SURFACE ANATOMY AND KEY AREAS 



The gastrosplenie ligament eontains the short gastrie & left gastro-epiploie vessels 
The lienorenal ligament eontains the tail of panereas & splenie vessels 


The two ligaments are the remnants of the dorsal mesentery of the stomaeh.The 
ventral mesentery is the lesser omentum and the faleiform ligament 


Axlal seetion aeross far left side of lesser sae 
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SURFACE ANATOMY AND KEY AREAS 


Inferior 





Opening of lesser sae 
lies posterlor to free 
edge of lesser omentum 



Porta 
hepatís 


Inferior 
vena eava 


Lesser sae (omental bursa) 

Site: An unpaired diverticulum from general peritoneal eavity in upper abdomen opening via the 
epiploie foramen ofVVinslovv 

VVith rotation of stomaeh during fetal life peritoneum on its right side is dragged posterior to the 
stomaeh and a eavity that it forms (lesser sae) expands as indieated by arrows: 

1. Up under left lobe of liver 

2. Aeross to spleen on left side 

3. Inferlorly within the 2 layers of greater omentum 

Contaíns: Nil but its peritoneal lining lies against — anterior (from above downwards); 
inferior/posterior surface of liver, lesser omentum, body and fundus of stomaeh, greater omentum, 
inferior: transverse eolon, posterior: inferior vena eava, first 2.5cm of duodenum, aorta, eoeliae trunk 
and branehes, upper body of panereas, lefe suprarenal gland, upper pole of left kidney, superior: 
caudate lobe of liver, medial/right: opening of sae with inferior vena eava in its post edge, portal vein, 
hepatie artery and bile duct in its anterior free edge, lateral/far left wall: spleen, attaehed to stomaeh 
anteriorly by gastrosplenie ligament (eontaining short gastrie and right gastro-epiploie vessels) and 
posteriorly to left kidney by lienorenal ligament (eontaining tail of panereas and splenie vessels). 

Note: This far left wall is effeetively the dorsal mesentery of the stomach,the lesser omentum being 
the ventral mesentery 

Lesser omentum: Derives from the ventral mesentery of stomaeh and runs between liver and 
lesser curvature of stomaeh. It is the roof (anterior wall) of lesser sae. In its free edge are portal vein, 
bile duct and hepatie artery 

Lesser sae and lesser omentum 
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Anterior 


Superìor 


Caudate 
lobe of 
liver 


Hepatie artery 
Bile duct 

Portal vein 


A small seetion of free edge 
of lesser omentum to show 
how it provides a free border 
to lesser sae 



Inferior vena eava 


Inferíor 


First part 
of duodenum 


Posterior 


Simplifìed diagram looking left into lesser sae from right side of upper abdomen 

Site: An unpaired opening in upper abdomen approaehed from right side, leading into less sae 
of peritoneum 

Borders - anterior: portal vein, bile duct and hepatie artery in free edge of lesser omentum, 
posterior: inferior vena eava, inferior: first part of duodenum, superior: caudate lobe of liver 

Lesser sae: (see pages 251 & 252) 

Epiploie foramen 

(Foramen of Winslow, aditus to lesser sae) 
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SURFACE ANATOMY AND KEY AREAS 



Deep artery of 
penis/ditoris before 
entering crus of 
penis/ditoris 

Arteries to bulb, 
urethra, post 
scrotum and muscles 

Perineal membrane 
Thiek faseia eovering 
inferior surface of 
urogenital 


Superior faseia- 

of urogenital diaphragm 

Sacrotuberous ligament 

Anal eanal surrounded 
by external anal 
sphineters 


Anterior spaee for passage of 
deep dorsal vein and dorsal 
artery and vein of penis/elitoris 


lschiopubic ramus 


Urethra and ducts of 
bulbourethral glands 


Internal pudental artery 
and pudendal nerve in 
pudendal (Aleoek’s) 
eanal (sample of 
faseia shown) 

isehioanal/reetal 
fossa with arrow 
indieating its anterior 
reeess deep (superior) 
to urogenital 
diaphragm 


Pubic 

symphysis 


Coccyx 


Perìneum: That part of trunk that lies inferior to the pelvie floor 

LProgenìtal trìangle 

Síte: In perineum anterior to anal triangle 

Borders - lateral: ischlopubic rami, anterior: posterior aspeet of symphysis pubis, posterior: transverse 
line at level of perineal body and isehial tuberoslties,floor: urogenital diaphragm 
eontaíns: Deep perineal pouch between superior and inferior faseial layers of urogenital diaphragm 
(see page 235) 

Anal tríangle 

Site: In perineum posterior to urogenital triangle 

Borders - the two sacrotuberous ligaments and the posterior edge of urogenital diaphragm 
Gontaíns: Anal eanal in midline and an ísehioanal fossa on eaeh side 
isehioanal/reetal fossae:Wedge-shaped spaees in anal triangle, lying lateral to anal eanal 
Borders - medial: anal eanal, external anal sphineter, faseìa eovering inferior surface of levator ani, 
lateral: isehial tuberosities,fascia over obturator internus, inferior (base/floor):gluteus maximus and 
buttock skin, apex: junction of levator ani and obturator internus. Has an anterior reeess extending 
forwards on eaeh side deep to urogenital diaphragm 

Contaíns: Fat; pudendal eanal (see below), inferior reetal vessels and nerves 

Pudendal (Aleoek’s) eanal: A faseial sheath on lateral wall of isehioanal fossa between the opening 
into perineum of lesser seiatie foramen and posterior aspeet of deep perineal pouch 
eontaíns: Internal pudendal vessels and pudendal nerve 

Male perìneum 
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SURFACE ANATOMY AND KEY AREAS 


Bulbo-urethral glands 


Searpa’s faseia 


Buck’s 

faseia 



Bulbous urethra 


Skin 


Serotal wall 


Bladder neek 
Prostatie urethra 
Ejaculatory duct 

Prostate within 
its capsule 

External urethral sphineter 
(only a small part is shown 
as circular fìbres around 
membranous urethra) 

Deep transverse perinei 
in posterior part of deep 
perineal pouch 

Corpus spongiosum 
of bulb of penis 

Colles’ faseia attaehed 
posteriorly to perineal 
membrane 


Deep períneal pouch 

Síte: A spaee within urogenital diaphragm 

Borders - superior: superior faseia of urogenital diaphragm, inferior: perineal membrane, 
lateral: ischiopubic rami. It has a post free edge and leaves a small gap anteriorly, as shown on 
page 234, to allow passage of vessels and nerves onto dorsum of penis and elitoris. Perforated 
by urethra and vagina in female 

Gontaìns: Posterior: deep transverse perinei muscles that attaeh laterally to eaeh ischiopubic 
ramus, anterior: circular fìbres of external urethral sphineter surrounding membranous 
urethra, lateral: branehes of internal pudendal vessels (deep and dorsal to penis and elitoris), 
branehes of pudendal nerve (including dorsal nerve of penis and elitoris). Other eontents: two 
bulbo-urethral glands in males that drain into bulbous urethra below the perineal membrane 

Superfìcíal períneal pouch 

Slte:An area of perineum that lies inferior to perineal membrane 
Borders - superior: perineal membrane, inferior: scrotum, penis 

Contaíns in males: All perineal structures below the perineal membrane including the crura 
of penis, penile and bulbous urethra, perineal body, muscles: superfìcial transverse perinei, 
bulbospongiosus (single midline eovering bulb), ischiocavernosus (one eaeh side eovering crus 
of penis). All these structures listed above are attaehed to, and supported by, perineal 
membrane; branehes of vessels and nerves from internal pudendal artery and pudendal nerve 

Faseìa of períneum 

The named faseiae are ail deep layers of superfìclal faseia and are continuous with eaeh other. 
Colles’ is attaehed to the posterior aspeet of perineal membrane and extends in wall of 
scrotum, Buck’s eovers the penis, Searpa’s extends down from the abdomen and fuses with the 
other two 

Deep and superfícìal perìneal pouches 
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SURFACE ANATOMY AND KEY AREAS 


Bregma 


Lambda 


Iníon (extgrnal 

oeeìpital 

protryberanee) 



Mastoid 

proeess 


Nasion 


1 Surface marldng for the posterìor braneh of the middle 
meníngeal artery: The erossìng point of a ííne vertíeai from 
the mastoid proeess amd a lline Ihiorizontal from the outer 
eantlhgs of the eye 

2 Surface marking for the anterior braneíi of the míddle 
menìngeal artery: 3cm above the rnid-poínt of the zygomatie areh. 

(Just ínfarìor to the pterion) 

3 Palpable pulse. Siiperfíeial temporal artery. Over haíríess temple 

4 Paipable puls8. Faeiai artery. Over mandible, just anteríor to the 
anterìor edge of masseter 

Skull - lateral vìew 
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SURFACE ANATOMY AND KEY AREAS 



Parotìd 

duct 


1 Parotíd gland 

The duct ís often palpable as it passes lateral to masseter. 

It then perforates buccinator and enters the mouth at the level 
of the seeond upper molar tooth. 

Small aeeessory parotid glands often enter direetly into the duct. 
The deep part of the gland extends medially betvveen the ramus 
of the mandible and the mastoid proeess 

2 Submandíbular gland 

Lies deep to the mandible and extends inferior to it. The duct 
on eaeh side opens in the floor of the mouth on the summit of 
its ovvn sublingual papilla 

3 Sublìngual gland 

Lies beneath the mucous membrane of the floor of the mouth 
under the tongue. Its numerous ducts open direetly into the floor 
of the mouth 

Salìvary glands 
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Posterior and anterior 
bellíes of digastrie 


Hyoid bone 


Superior belly 
of omohyoid 


Slte: In anterior aspeet of neek (shaded blue) 

Borders - inferior border of mandible, midline and anterior border of sterneleidomastoid. 
Subdivided into earotid (I), digastrie (2), submental (3) and muscular (4) triangles 
eontaíns: Muscles - digastrie, styíohyoid, mylohyoid, geniohyoid, sternohyoid, omohyoid, 
thyrohyoid, sternothyroid, platysma. Hyoid bone, larynx, thyroid and parathyroid glands, traehea, 
oesophagus, submandibular gland and lymph nodes. Arteries - eommon, internal and external 
earotids; branehes of external earotid; superior thyroid, aseending pharyngeal, lingual, faeial; 
mylohyoid artery (maxillary via inferior alveolar). Veins - internal and anterior jugular,facial. 
Nerves - hypoglossal, ansa eerviealis, mylohyoid nerve from the mandibular division of the 
trigeminal nerve via inferior alveolar nerve, vagus and its branehes - internal, external branehes 
of superior laryngeal and recurrent laryngeal branehes 

Digastrie triangle: Borders - two bellies of digastrie and lovver border of mandible. 

Floor: mylohyoid and hyoglossus 

Carotid triangle: Borders - sternomastoid, posterior belly digastrie and superior belly 
of omohyoid. Floor - middle and inferior eonstrietors, hyoglossus and thyrohyoid 
Sabmental triangle: Borders - two anterior bellies of digastrie and body of hyoid bone. 

Floor: parts of both mylohyoid muscles 

Muscular triangle: Borders - sternoeleidomastoid, superior belly omohyoid and midline of neek 

Anterìor triangle of the neek 
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SURFACE ANATOMY AND KEY AREAS 



Levator 

scapulae 


Scalenus 

medlus/ 


eiavlde 


Oeeipital artery 


Greater oeeipital 
nerve (C2) 

Lesser oeeipital 
nerve 


Spenius eapítis 
Trapezius 

Superficlal 


(transverse) 
eervieal artery 

Spinal root of 
aeeessory nerve 

Scalenus posterior 

Suprascapular nerve 
Serratus anterior 


Upper and middle 
trunks of braehial 
plexus 


3rd part of 
subclavian artery 


Semispinalis eapitis 

Suboccipital 
lymph nodes 

Great aurlcular nerve 

Sternoeleidomastoid 

Transverse 
eervieal nerve 

Supraclavicular nerves 

Scalenus anteríor 
External jugular vein 

Omohyoid 

Suprascapular artery 

Supraclavicular 
lymph nodes 


Site: A spiral, triangular shaped spaee betvveen posterior border of sternoeleldomastoid, 
anterior border of trapezius and middle third of elavlele. Floor: prevertebral faseia over mainly 
semispinalis eapitis, splenius eapitis, levator scapulae, scalenus medius and anterior. 

Roof: investing layer of deep faseia, platysma, external jugular vein 
Gontents: Occipital,superfìcial (transverse) eervieal, suprascapular and third part of 
subclavian arteries; transverse eervieal, suprascapular veins; muscular and cutaneous branehes 
of eervieal plexus (lesser oeeipital, great auricular,transverse cervical,supraclavicular nerves); 
three trunks of braehial plexus; spinal root of aeeessory nerve; inferior belly of omohyoid; 
oeeipital and supraclavicular groups of lymph nodes 

Right posteríor tríangle of neek 
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SURFACE ANATOMY AND KEY AREAS 



Spinal root of aeeessory nerve 

1 Deep to tragus of the ear 

2 Over (lateral to) the transverse proeess of the atlas 

3 Enters the posterior triangle of the neek one third down the 
posterior border of sternoeleidomastoid 

4 Enters trapezius one thlrd up its anterior border 

earotìd arteríes 

5 Gommon earotid artery eommenees behlnd the sternoclavicular joint 

6 Gommon earotid artery bifurcates at the level of the upper thyroid 
eartilage (C4) 

7 Internal earotid artery lies behind the neek of the mandible 

8 External earotid and its branehes 

Spìnal root of aeeessory nerve and earotìd arteríes 
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3 Rìght internal jugular vein 

4 Right external jugular vein 

5 Right posterior auricular vein 

6 Posterior division of right retromandibular vein 

7 Right anterior jugular vein 

8 Right transverse eervieal vein 

Jugular veìns ìn neek 
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Mastoid 

proeess 


Trapezms 



Sternoeleidomastoid 



Thyroíd gland 

Extending from obliqije line on 
thyroid eartilage above to 6th 
traeheal ring below. The isthmus 
lies on the 2nd, 3rd and 4th 
traeheal rings 


Gervíeal plexus 

1 Lesser oeeipital nerve on the posterior border of sternoeleidomastoid 

2 Great auricular nerve passing to angle of jaw and lower ear. Note that 
the angle of the jaw is the only part of the faee that is not supplied by a 
braneh of the trigeminal nerve 

3 Transverse eervieal nerve running anteriorly over sternoeleidomastoid 

4 Supraclavicular nerves passing inferiorly over the elaviele and palpable 
on it. Pain from the gali bladder ean be referred to this dermatome (C4) 
on the right 


Hyoìd and larynx 

5 Hyoid bone, the greater cornua of which are palpable 

6 Thyroid eartilage with its upper anterior prominenee (Adam's apple) 

7 Cricoid eartilage with the erieothyroid membrane (8) between it and 
the thyroid eartilage which ean be punctured to gain aeeess to the 
larynx below the eords (erieothyroidotomy) 


Cervícal plexus, thyroíd and larynx 
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Lateral 

rectus 

OUT 


Inferìoi* 

ob[íque 


UP/OUT 


DOWN/OUT 

Superior 

obllque 


Superíor reccus 
Sk inferior obíique 

UP 


Superior 

rectus 


UP/IN 



Medial 

rectus 

IN 


DOWN 


DOWN/IN 

Inferior 

rectus 


Inferior rectus 
& superior oblique 


Eye movements produced by the aetíon of síngle or 
eombìned extrìnsic myseJes of the ríght eye 
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Normal aetion 


OUT 

Lateral 

rectus 



Testíng superíor oblique 


DOWN/OUT 

Superior 

oblíque 


DOWN 


DOWN 

Inferior rectus 


* 


eiínkal testíng the aetíon of superior oblíque 

The isolated aetìon of superior oblique is to turn the eye downwards & outwards. BUT lateral rectus & Inferlor 
rectus, aetlng together, could aehíeve the same aetion. By askíng the patient to fìrst look jnwards (to negate 
the aetíon of lateral rectus) & then downwards (inferlor rectus is latgely disabled when the eye ìs turned in) the 
isolated downward aetìon of superior oblique is tested. 
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Vagus and phrenìe nerves ìn neek 



Phrenie nerves emergingfrom behind 
scalenus anterior to lie on its anterior 
surface, then off medial edge inferiorly 


Phrenìe and vagus nerves enteríng the thorax 

Left & right ínternal jugular veins & eommon earotid arteries 



Superior 
vena eava 


Seeond eostal 
eartilage 


Right 


Right 

subclavian 

vessels 


Left phrenie n 


Left 

subciavian 

vessels 


At the level of the thoraeie Inlet, both vagus and 
phrenie nerves enter the thorax betNveen ihe veins 
anteriorly and the arteries posteriorly 


Vagus and phrenie nerves passing híla of lungs 


Right vagus medial to azygos areh then Left vagus over areh of aorta then 

POSTERIOR to hilum to reaeh oesophagus POSTERIOR to hilum to reaeh oesophagus 


POSTERIOR 



hilum Phrenie nerves passing hilum 
ANTERIOR to eaeh hilum, 
lying on pericardium 


POSTERIOR 


Relations of phrenie & vagus nerves in 
neek, thoraeie inlet and hilum of eaeh lung 
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SURFACE ANATOMY AND KEY AREAS 




Is it a muscle 
of mastieation? 



Ptei’vgeíds 


I 



N 






Is ít 

I .Tensor tympani? 

2. Tensor palati? 

3. Mylohyoid? 

4. Ant belly digastrìe? 



Is It one 
of these 
odd ones 
out? 






Is ít 

1. Stapedius? 

2. Stylohyoid? 

3. Post belly dígastrie? 

4. Oeeipital belly of 
oeeipitofrontalis? 






No 


I. Siylapharyrtgeys - IX 

2..TarigiJc rn - XII (cKatpT udì 

3. Gerìiohyoír, - CI on XII 

4. ^ryrrgeal rTtuscl6S * reejrfent 8t 
SMpenior laryngeal ne-rve.^ 












Is ít 

1. Levator palati? 

2. Salpingopharyngeus? 

3. Palatopharyngeus? 

4. Palatoglossus? 

5.3 eonstrietors? 


PhíiíyrTgeal 

pie,xus 

(IX.XsSym|3£thetic) 



Algorìthm for determinmg the nerve siipply of muscles ín the head and neele 

Thìs algorlthm ís based on the need to ask three basie questìons. 

1. Is it a muscle of mastieation? 

2 . Is ít a muscle of feeìal expressìon? 

3. Is It a muscle of the paìate or pharynx? 

Onee the two lists of four exceptíons for the mandibular dívision of the tri|;eminal nerve and the faeial nerve 
have been leamt the algorithm vvorks perFeetly.The íìnal list of “odd men out” (4) are seif-explanatory. 
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SURFACE ANATOMY AND KEY AREAS 


RULES EXCEPTIONS 


GRANIAL NERVES 

All eranial nerves have bilateral eontrol from the 
cortex 

All eranial nerves leave the brain stem (midbrain, 
pons and medulla) 

All branehes of the trigeminal nerve (V) enter the 
cavernous sinus 

All eell bodies for taste lie in the geniculate ganglion 


All sensory fibres in the trigeminal nerve (V) have 
their eell bodies/nuclei in the trigeminal ganglion 

All fibres in the trigeminal nerve (V) pass through the 
trigeminal ganglion 

Eaeh of the three main divisions of trigeminal 
nerve (V) have three branehes to skin 

All muscles of tongue are supplied by the hypoglossal 
nerve (XII) 

The hypoglossal nerve (XII) passes lateral to all 
important structures in neek 

OTHER NERVES 

All sensory eell bodies for sensory nerves lie outside 
the eentral nervous system 

All posterior rami of somatie nerves reaeh & supply 
skin 

All nerves leave their intervertebral foramina below 
the same named vertebral body 

All somatie eervieal nerves emerge posterolateral to 
the vertebral artery 

LARYNX 

All intrinsie muscles of larynx lie inside the larynx 

All intrinsie muscles of larynx either elose, loosen or 
tighten the eords 

All intrinsie muscles of larynx open, elose or loosen 
the eords 

All intrinsie muscles of larynx are supplied by the 
recurrent laryngeal nerve 


The faeial nerve (VII) to the lower faee 

The olfaetory (I) & optie (II) nerves which are 
extension of brain tissue emerging further eranially 

The mandibular division 

The glossopharyngeal (IX) & vagus (X) nerves which 
eaeh have a sensory ganglion just inferior to the 
jugular foramen 

Proprioeeption which has its eell bodies in the 
meseneephalie part of the trigeminal nucleus in the 
brain stem 

The motor fibres in its mandibular division 

The ophthalmie division which has fìve skin branehes 

Palatoglossus which is supplied by the pharyngeal 
plexus (IX, X & sympathetie) 

The faeial vein which passes lateral (superficial) to 
the nerve 

Proprioeeption in the head which has its eell bodies 
in the meseneephalie part of the trigeminal nucleus in 
the brain stem 

e I, LI, SI which do not reaeh the skin 

The upper 7 eervieal nerves which exit above their 
same named bodies. C8 nerve exits below the C7 
vertebra 

The anterior ramus of the CI nerve which passes 
the vertebral artery anteromedially 

Cricothyroid which lies on the outside of the larynx 
Posterior erieoarytenoid which opens them 

Cricothyroid which tightens them 

Cricothyroid which is supplied by the external 
braneh of the superior laryngeal nerve 
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RULES 

EXCEPTIONS 

PHARYNX 

All muscles of the pharynx are relaxed until a bolus 
arrives 

Cricopharyngeus which remains elosed but opens as 
the bolus approaehes 

All muscles of pharynx are supplied by the 
pharyngeal plexus (IX, X & sympathetie) 

Stylopharyngeus which is supplied by the 
giossopharyngeal nerve (IX) & cricopharyngeus 
which is suppiied by the recurrent laryngeal 
nerve (X) 

MUSCLES 

All strap muscles are supplied by the ansa eerviealis 
(C 1,2,3) 

Thyrohyoid which is supplied by Cl fìbres earried on 
the hypoglossal nerve (XII) 

All muscles of mastieation elose the jaw 

Lateral pterygoid which opens it 

All muscles used for mastieation are supplied by the 
mandibular division of the trigeminal nerve (V) 

Buccinator which is supplied by the faeial nerve (VII) 

All muscles of faeial expression (including buccinator) 
are supplied by the faeial nerve (VII) 

Levator palpebrae superioris which is supplied by the 
oculomotor nerve (III) & sympatheties 

VEINS 

All veins draining the thyroid gland enter the internal 
juguiar vein 

Inferior thyroid veins which enter the left 
braehioeephalie vein 

SINUSES 

All ethmoid sinuses open into the middle meatus of 
the nose 

The posterior ethmoidal sinus which opens into the 
superior meatus 

All paranasal air sinuses are present at birth 

The frontal sinus which appears at approximately 

2 years of age 

SKULL FORAMINA 

All important foramina in the base of the skull, seen 
from inside, lie on an oval which passes through the 
foramen magnum & lesser wings of sphenoid 

The eribriform plate of ethmoid.foramen lacerum & 
foramen caecum which do not lie on this oval 

PHARYNGEALARGHES 

All pharyngeal arehes give rise to several muscles 

The third areh which has a single muscle - 
stylopharyngeus 

PALATE 

All muscles of the paiate & pharynx originate outside 
the pharynx 

Levator palati which arises from the inferior 
surface of the petrous temporal bone within the 
pharyngobasilar faseia 

All muscles of the palate are supplied by the 
pharyngeal plexus (IX, X & sympathetie) 

Tensor palati which is supplied by the mandibular 
division of the trigeminal nerve (V) 

EYE 

All nerves to the muscles of the eye pass through the 
tendinous ring 

The troehlear nerve (IV) which passes superior to it 

All extrinsic muscles of eye are supplied by the 
oculomotor nerve (III) 

Superior oblique which is supplied by the troehlear 
nerve (IV) & lateral rectus which is supplied by the 
abducent nerve (VI) 







SURFACE ANATOMY AND KEY AREAS 


RULES EXCEPTIONS 


All extrinsìc muscles of eye which are supplied by the 
oculomotor nerve (III) turn eye upwards or inwards 

AUTONOMICS 

All four parasympathetie ganglia in the head supply 
salivary or mucous glands 

All postganglionie parasympathetie fibres are 
earried from their ganglion to their destination by 
branehes of the trigeminal nerve (V) which join at a 
parasympathetie gangiion 

All sympathetie preganglionie fìbres synapse before 
leaving the sympathetie ehain 

Sympathetie fìbres that pass through the four 
parasympathetie ganglion in the head are earried by 
the internal earotid artery or its branehes 


Inferior rectus which turns eye downwards and 
inwards 

The eiliary ganglion in the orbit which supplies the 
eye with aeeommodation & pupiilary eonstrietion 

For the submandibular ganglion where preganglionie 
parasympathetie fibres in the ehorda tympani are 
also earriedTO the gangiion by the lingual nerve, a 
braneh of the trigeminal nerve (V) 

The splanehnie nerves which supply abdominal 
eontents and the adrenal gland 

Sympathetie fìbres in the submandibular & otie 
ganglia leave the faeial & middle meningeal arteries 
respeetively (branehes of the external earotid artery) 
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